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EXEC5TIVE SUMMARY

This report describes the representation of women and five racial

and ethnic groups among B.A., M.A.; and Ph.D. degrees, bath total

degrees and degrees granted in the quantitatively based disciplines.:

it also assesses the causes of such representation.

CURRENT REPRESENTATION

to whites. Asian-Americans are overrepresented substan-

tially among quantitative fields at all degree 1?vels; blacks, HiSpihiCS;

and Ameriaan Indians are underrepresented, especially at the Ph.D. level,

Blacks are the most severely un&trrepresented among quantitative degrees

at all degree levels For example; in 1979, a randomly selected ASiaji-

American was 17 times more likely to earn a quantitative Ph.D. than a

randomly selected black from the appropriate age group; and a randomly

selected white was 7 times as likely to do SO.

Vi;omen are also underrepresented among quantitative degrees at all

degree levels compared with men; For example; in 1980; a randomly

selected man in the appropriate lge group was three times more likely

than a randomly selected woman to receive a quantitative Ph.D.

LOOKING AT TRENDS

Policy inferences to be drawn from representational data depend on

representational trends. Minorities and women may be changing their

representation among quantitative degrees at rates which. projected

farWard, would gain them proportionate representation in the 1980s. lh

that case; the decision to invest resources in correcting representa-

tionl imbalances depends on whether the projection is plausible and

the projected time to secure proportionate representation is acceptable.

Current enrollment data suggest that in the early 1960s blacks and

They -,piantitative disciplines include the biological
physical sciences, computer sciences. mathematics, and engineering.



Asian-Americans may show an increase in their shares of B.A. degrees

greater than increases in their shares of the age-relevant population.

Graduate onr611Ment data, however, give us no reason to expect much

change in the early 1980s in any subgroup's share of graduate degrees.

Degree data for the last five years show that; relative to their

shares of the age-relevant population; an increasing fraction of asso-

ciate degrees are going to whites; decreasing portions, to minority

groups: Whites evidence a Slight decline in their shares of total B.A.;

M.A.; and Ph.D. degrees; but no TO,al change in quantitative B.A., M.A.;

and Ph.D. degrees. Asian-Ameriaams show gains in their shares of total,

as well as of quantitative; B.A.; M.A. ; and Ph.D. degrees, even when. we

take into account increases in their shares of the age-relevant popula-
-.

tion. Blacks, Hispanics, and American Indians show little variation

across time once changes in their age-relevant population shares are

considered.

The trends for women are strong and positive. In the last decade,

women earned an increasing percent of the degrees conferred at every

level--associate; B.A.; M.A., Ph.D.; and professional. They are still

underrepreso:.ted among Ph.D. and professional degrees, but if their

rates of increase continue; by 1990 the percentage of Ph.D. degrees and

professional degrees earned by women should approximately equal their

representation in the age-relevant population. Women also show increases

in quantitative degrees at each degree level; but growth in their

shares of these degrees was much smaller than that for total degrees.

TOSSES FROM THE EDUCATIONAL PIPELINE AND FIELD CHOICES

At any given degree level, a group's share of quantitative degrees

reflects two factors: persistence in the pipeline and field choice; To

assess persistence; we traced the progress of cohorts through the educa-

tional pipeline. All subgroups lose members as they progress through

the system; the issue is whether; at particular points in the process;

a subgroup loses more or fewer than all other groups.

We found that underreptesentation of blacks, Hispanics, American

Indians; and women among quantitative Ph.D: degrees is partly attribut-

12
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able Lo their underrepresentation at the Ph:D: level itself: Interven-

tions that aid retention in the educational process should therefore

increase the representation of these groups among quantitative Ph.D. S.

However, the groups have differnt dropout patterns, indicting dissim-

ilar needs:

For blacks; the losses are dispersed across the pipeline. For

Hispanics, they are concentrated earlier: at high school graduation and

college entry: For American Indians; they occur at least between

college entry and the B.A. degree. If we had adequate data for this

subgroup, we probably would also find disproportionately high losses at

high school graduation and college entry. However, this subgroup does

not show disproportionately high losses after the B.A. degree. Foie

women, the losses are concentrated at the end of the pipeline: at the

Ph:D: level:

When we examine field choices, we find that field choices also

contribute to blacks' underrepresentation among quantitative B.A., M.A.,

and Ph:D: degrees; Blacks lose "field" ground just as they lose attain-

ment ground: at several points in the process. At the B.A. level, the

percent choosing quantitative fields is 60 percent of the national aver-

age; at the M.A. level; 40 percent; and at the Ph.D. level, 33 percent.

At the B.A. level, Hispanics' underrepresentation is attributable

primarily to higher losses from the pipeline; not to field choices.

Although field choices contribute to their underrepresentation at the

M.A. level, disproportionately high attrition prior to the M:A: has more

effect: Both pipeline attrition and field choices account for their

underrepresentation at the Ph.D. level.

For the American Indians, higher pipeline losses, not field

choices; cause their underrepresentation among quantitative B.A. and

M.A. degrees. At the Ph.D. level, both factors account for their

underrepresentation:

Although higher persistence during the educational process partly

explains the overrepresentation of Asian-Americans among quantitative

B:A:, M.A:, and Ph:13: degrees; their field choices are the driving force.

Relative tc, whites, they choose quantitative fields at the rate of 2 to



1 at the B.A. level, 3 to 1 at the M.A. level, and 2 to 1 at the Ph.D.

level. For example, in 1980, 60 percent of the Asian-American Ph.D.

graduates earned their degrees in quantitative fields; relative to 30

percent of white Ph.D. graduates.

The field choices for women are startling. The increased percents

of women in quantitative fields at all degree levels are entirely

attributable to their greater representation at the degree levels them-

selves, not to changes in their field choices. Unless women begin to

change their field preferences, further increases in their shares of

quantitative degrees will depend on an increasing percent of women at

each degree level. It is not clear that we can expect major percent

increases at the lower degree levels:

SCIENTIFIC TALENT POOL: EMERGENCE AND CHANGE

To increase a subgroup's representation among quantitative degrees,

policymakers have two choices. They can try to increase the group's

share of the initial mathematical/scientific talent pool by more than

any increase in its attrition from it, or try to reduce the group's

attrition from the pool by more than any decrease in its share of the

initial pool. In either case, policymakers need to know when action can

be taken most effectively.

We find that the scientific /mathematical pool from which quanti-

tative Ph.D. graduates ultimately derive first appears in elementary

school: It emerges strongly before the 9th grade and is essentially

complete by the 12th. The )ol appears to reach its maximum size prior

to senior high school and subsequently declines in size through graduate

school.

Before the 9th grade, membership in the pool is defined more by

quantitative interests than by skills. Children whose career interests

require college differ in their substantive interests but net in their

mathematical, verbal, and scientific skills: However; by the 12th

grade; membership is defined both by mathematical/scientific interests

and by significantly higher mathematical achievements. This distinction

continues through graduate school; those planning a quantitativ,e graduate



logroo having higher ,uantitative skills thin those planning a nonquaiiti-

tative degree.

Although the talent pool seems to reach its maximum size before

high school; migration into the pool continues to occur during grades 9

through 12. However, after high school migration is almost entirely out

Of riot into, the pool. As a consequence; those who obtain quantitative

doctorates or have quantitatively oriented careers a decade after high

school come overwhelmiUgiY iron the group who in grade 12 had scientific

And mathematical career interests and high mathematical achievement scores.

These results have two major policy implizations. First, strate-

gies to increase the size of the initial scientific/mathematical pool

Of minorities and women should be targeted before and during high school.

Second; strategies to decrease attrition from the pool can be targeted

at any point in the titote-, since attrition from the pipeline and from

quantitative fields occurs at all points.

THE CAUSES OF UNDERREPRESENTATION

We assessed the effects of subgroup characteristics and educational

institutions on women's and minorities' underrepresentation in quantita-

tiVe fieldS. When we look at the subgroups themselves, we can say:

(1) mon... about women and blacks than abOilt the other subgroups; (2) more

about choices made in the high school :senior year and in college than

about those made before grade 10 or after college; and (3) more about

capabilities and preferences than about information.

Gender Effects

For women the pattern is clear:

Although 9th-grade boy and girls do not differ significantly

in average mathematicaU achievement; the ;irls like mathematics

less and are less apt to choose mathematically related careers

than the boys.

Preferences for quantitailive careers strongly affect parti-

cipation in high school elective mathematics courses.
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Differences between boys and girls in their 12th-grade mathe-

matics achievement scores are primarily attributable to

differences in their participation in elective mathematics

courses;

Mathematics ability and career interests strongly predict men's

and women's choices of a science major in college.

Mathematics ability; career interests; and the initial choice

of a science major strongly predict persistence in a science

major.

High mathematical achievement at grade 12 predicts realization

of grade 12 quantitative career plans by age 29.

Those who had not planned a quantitative career at grade 12 and

switched into a quantitative career by age 29 had high mathe-

matical achievement at grade 12.

The key for women seems to be familiar motivational factors that

shift girls' interests away from sex atypical careers and the high school

mathematical sequence associated with quantitative postsecondary train-

ing: During adolescence; individuals are under simultaneous pressures

to resolVo sexual identities, form career preferences, and invest in any

higth school training required to pursue their preferences: Scientific

career interests and investments in high school mathematics are cc;isis-

tent with the development of masculine, but not feminine, identities

Although we do not know what effects foundation-stimulated inter-

ventions might have on preferences, strong preparation in high school

mathematics preserves the options of entering a college science major

and a postcollege quantitative career: Currently, the high school

tradition of offering more advanced mathematics as electives interacts

with women's lesser interests in mathematically related activities to

foreclose these options to them.

Racial and Ethnic Effects

Analysis shows that the causms of minority underrepresentation are

different from the literature contains little information
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«)1 amy minority group other than blacks, we conducted limited, explora-

tor: analysis of survey data on full-time, first=time college freshmen

Of 181. The data base had adequate samples of Whites, blacks; American

Indians; Chicanos, Puerto Ricans, and Asian-Americans. Our purpose was

to assess causes of variations in choice of quantitative college majors.

The causal possibilities that we examined included racial and ethnic

origin; being second rather than first-generation college; scholastic

ability, educational plans, and chat ...teristics of the postsecondary

institution at which the student was enrolled.

Our major interest was in assessing the effect of parental educa-

tidii. defined as the highest educational level attained by either parent.

Parental education is frequently one component of measures of family

socioeconomic status (SES). However, we were interested in it not as

some partial measure of family SES, but as an indicator of whether the

student was first or second-generation college. Information on the

dynamics of the scientific /mathematical pool and on the causes of women's

undettepresentatiofi identify early collega tracking and early orienta-

tion toward quantitative careers and training as important precursors

of college entry and choice of a quantitative major.

In light of these precursors, we hypothesized that being at least

second-generation college might be key to equalizing disciplinary choices

among the racial and ethnic subgroups. Out reasoning was as follows:

1. Early college tracking. Parents with at least some college are

more likely to assume that their children will attend college, and the

ciiiildren of such parents are accordingly more likely to assume early in

their schooling that they will go to college.

-. Required pre-collegiate training. Parents with college know

more about the early training investment that children 'must make to

enter college and to pursue career interests, especially scientific/

mathematical interests. Precollegiate students plan their education

far less than school requirements, parents, and teachers plan it for

them.

3. -quantitative career options. Second-generation college

students are more likelY to have grown up with the wider occupational
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horizons available to the white collar mainstream. Movement from

socially marginal positions, whether lower-class white or minority

group, into the mainstream appears to occur via a limited set of

occupations. Groups have varied in the nature of their "tickets out."

(For example, the Irish used public-sector jobs, such as the police

forces; Jews, entertainment; business, and the professions:) If the

"tickets out" for a particular group do not happen to include quantita-

tive occupations, the generation that makes the move will show up less

in these occupations--or in training for these occupations: First-

generation college students are more likely to be the generation that

moves into the white collar mainstream; second-generation college stu-

dents, to come from families that have already made this move: Thus,

second-generation college students should have grown up with the wider

set of career options associated with the mainstream position secured

by their ancestors.

The data confirmed our reasoning. Being second-generation college

not only increases, but also equalizes, choice of quantitative majors

across the white; black; American Indian, Chicano; ana Puerto Rican t;a,ib-

groups. When we disaggregate "first generation" and "second generation"

college into six levels of parental education; we find that the equali-

z.ation among non-Asian-American subgroups occurs when parental education

shifts from no college to any college. Parental education does not

affect college major choice of Asian-AmericSn freshmen: Although we had

no T- expected parental education to equalize Asian-American and

white freshman major choices, we had not predicted that Asian-American

choices would be insensitive to variations in parental education.

The analyses show that parental education affects choice of a

quantitative major through its effects on high school performance and

postsecondary educational plans; However, our exploratory analyses did

not tell us if parental education has an effect on the choice of college

major in addition to its effects on these intervening factors. If it

does; the success of policies to increase minority representation among

quantitative majors could be limited by parental educational attain-

ments. Even if parental education does not have an independent effect,



the success of policies targeted on the intervening factors still

depends on how much these factors can he changed independent of changes

17.1 parental education.

The different mom-Asian-American Minorities seem to behave simi-

laily with tegard to JAloice of college major: As their families assim-

ilate into the white collar mainstream; indicated by the presence of at

least one parent With college; they behave like white college freshmen.

However, tho Asian-Americans do not behave either like other minority

groups or like whites. They choose quantitative majors at double the

white rates; and their choices are insensitive t.o variations in parental

education. Each level of parental educaa.ion translates into higher

high school grades and postsecondary educational expectations thfiii

the other freshmen groups. Each level of high school perforrance and

expected educational attainment translates into higher rate! of choos-

ing quantitative majors.

Other analyses of the causes of blacks' choices of science majors

are consistent with our results for blacks and the other non-Asian-

American minority groups. However, these analyses also assess the

retention of blacks in quantitative majors: They find that obtaining

a quantitative B.A. degree or being enrolled in a quantitative major

four y_117; after college entry is primarily a fimetinn

choice at college entry.

The nature of the causes of women's and minorities' underrepresen-

tation implies that structural changes already underway in the society

of rviant it lye

should gradually increase their representation among quantitative

doctorates. AS the society decreasingly defines achievement by women

and social approval of them as conflicting; as the association between

masculinity and "hard" science careers breaks down; and as families

recognize the economic need for daughters to plan careers, we should

see more girls choosing careers that require quantitative training.

We should also see them make these choices in time to take the neces-

sary high school mathematics.

As minorities move into the white collar mainstream; their educa-

tional attainment and quantitative career choice should increase.
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Passage into the mainstream seems to he occurring fairly rapidly; at

least for families with longer residence in the United States. For

exam pie; by 1989; black adults of ages to have children in college (35

44 years old) will have halved the difference in college attendance

that existed between black and white 35 to 44 year olds in 1969.

in,:titutional Effects

The literature indicates that differences among educational insti-

tutions produce differences in student outcomes; but that thes ,fffects

are limited. %:..Tly apparent institutional effects are in fact attribut-

,ible to differences in the students that various schools attract. For

example, our analyses found that members of diverse racial and ethnic

groups attending the same kind of college (e.g., two -year colleges) were

more similar in their choices of a quantitative major than members of

the same racial and ethnic group attending different kinds of colleges.

The nature of the quantitative Ph.D. educational process suggests

that the earlier years of this process are the most crucial. This

raises the question of how elementary and secondary schools Might affect

girls' and minorities' quantitative interests and skills; Our schools

control the amount of time that students spend on different subjects,

including high school graduation reqpirements. As studies Show, time-

iiii=task does affect how much students learn; the quality of that time

does affect their involvement in the subject; standards do affect how

hard they work and, in high school; what courses they take.

In general, the public schools do not seem to serve any students

particularly well in mathematics and science. Between th-e third and

eighth grades; the schools do not maintain, let alone imtrease, students'

positive attitudes toward science. Most school districts require only

one year of high school mathematics and one year of science to graduate;

and at least half of the nation's high schools do not offer fourth-year

mathematics or advanced science courses; Not surprisingly, only a third

of our high school graduates leave school with three years of mathemat-

ics; only a fifth with three years of science.

Ironically; our attempts to give students more curricular choice in

20
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high school have resulted in reducing their postsecondary training and

career options. Simply increasing mathematics and science graduation

roiluiroments--as some states have already done--would rieserve them,

although such a move would exacerbate the shortage of qualified Mathe=

matics and sciteAce teachers already faced by the nation's high schools;

The issues for postsecondary schools are effects on college entry,

ultimate educational attainment, and field of training. For minorities,

the most crucial institutional issue associated with college entry would

seem to be finances. the literature does not answer the specific ques-

tion of whether lack of aid prevents college entry (and retention) Of

th6Se std6mts who would otherwise obtain a quantitative B.A. degree

H6t-.'i,OL, those who initially select and ultimately obtain degrees in

quantitative fields represent the most able students in every racial and

ethnic subgroup. The literature does suggest that able, needy students

are the most likely to seek out and receive financial help.

There is little careful literature on the effects of postsecondary

iiiStitutions on educational attainment and field of training. What

studies are available suggest that two-year colleges and predoMinantlY

black two-year and four-year colleges reduce persistence in college.

Parents, Students, taxpayers; and policymakers constantly raise ques-

tions about issues such as these. They seem important enough to warrant

the intelleCtilal investments required to determine how different kinds

of postsecondary institutions affect the quality, the amount, and the

fie =lds of our students' training.
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1. INTRODUCTION

This paper describes trends in and causes of minority and female

representation among quantitatively-based doctorates. These doctorates

are defined to include degrees in mathematics, the compUter sciences,

physical sciences, biological sciences, engineering; and economics:

Our immediate purposes are to answer the following questions.

DO women and minorities have the same access as white males to

those careers that require quantitatively-based doctorates?

Do trends in enrollments and degrees suggest future changes in

female and minority access to these careers?

When does the quantitative talent pool begin to form; and what

are the migration rates in and out of this pool during the

educational process? What do these dynamics imply for the

timing of strategies to increase women's and minorities'

mcmbership in the pool?

What causes the underrepresentation of different subgroups. and

how do they differ by subgroup?

What do these causes imply for strategies to increase the

representation of the different subgroups?

In the process of answering these questions the paper sheds light

on two other issues of social concern. Do women and minorities have

access to quantitatively-based careers that require degrees Less than

the doctorate? And what are the trends in the nation's production of

technical and quantitative personnel at all postsecondary degree levels?

This paper is the result of a three-month project that relied on

published statistics; specific and limited analyses of existing data

bases; and published analyses. It is organized into three sections:

SeCtidin II assesses the current representation of minorities and women

among the quantitatively-based doctorates; trends in that representa-

tion; and the extent to which underrepresentation is at-.ributable to
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degree attainment 4S opposed to field choice at each degree level.

Section 11.1 describes the talent pool from which the quantitative

doctorates come: then it first emerges during the educational process

and how it changes across time; Section 'V describes the individual

and institutional factors that produce the observed represent.6tiOnal

trends.
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II. 711E REPRESENTATION OF MINORITIES AND WOMEN
AMONI; QUANTITATIVELY-BASED WTORATES

This :imction describes minorittes and women's representation among

the quantitatively-based postsecondary degrees. (B.A., Ph.D., and

profiesionai' degrees): Within the limits of the available data, it

answers fora questions:

1. What is the representation of minorities and women today among

t t quantttatively-based degrees?

2. DOes a projetion of postsecondary enrollment and degree trends

imply changes in their represenZtKion in the near future, either at

particular 4egrem levt! s or among the quantitative disciplines?

3. For subgroups underrepresented among quantitatively-based

Ph,D. s, where in the educationcal pipeline does the underrepresentation

begin to occur?

4. At each degree level* how much of the underrepresentation among

quantitative degrees is attributable to the subgroup's field choice, as

opposed to underrepresentatiou at the degree level itself?

CURRENT REPRESENTATION OF movrits ANO WOMEN

Tables 1-7 show the current representation of minorities and women

at different degree levels and among the quantitative disciplines at each

degree level. Table 1 shows the percent of each kind of degree that went

to each racial and ethnic group in 1978/79. Thus, for example, blacks

earned 6.6 percent of all t.A. degrees awarded in 1978/79: This table

shows that blacki, Jispanics, and AieriCan Indians had larger shares of

the associate degrees awarded in 1978/79 than of any other degrees con-

ferred 'in thlt M.A., Ph.1):, or professional degrees;

Table 2 gives us a basis for judging whether a group's share at

each degree level is. representative. It shows us the ratio of the

group'.3. degree share to its share of the age-relevant population.1 A

1 Wedefineddifferent age-relevant populations for_each degree
level: 21 year olds for the associate degree* 22 year olds for the .A.
degree, 25-29 year olds for M.A. and professional degrees, and 30=34



Table 1

1978/79 REPRESENTATION OF RACIAL-AND ETHNIC
GROrPS BY DEGREE LFVEL8

Degree Level

Racial
and Ethnic Associate ProfeSSiohal

croup Degree B;A. M.A. Ph.D. Degree

Total 100;0 100;0 100.0 100.0 100.0

whites 82.3 88.1 88.5 90.8 91;2

Blacks 9.1 6:6 6;9 4:4 4.2

Hispanics 5.1 3.3 2.0 1 . 6 2.5

Ameri,:an Indians 0,f, 0.4 0.4 0;4 0;3

Asian-Americans 1;9 1.7 2.0 2.8 1.8

See TaMes 9-11;

Table 2

19 9 REPREFFNTATION RELATIVE TO REPRUENTATION IN I'VE AGE-RELEVANT

PrIPVIATTm.! Rv PFCREE LEVEL AND RACIAL AND ETHNIC CROVPa

Degree Leyel

Racial

and Ethnic Associate Professional

croup negree B.A. M.A. Ph.D. Degree

WtiiteS 1.04 1.11 1.10 1.11 1;14

Blacks 0.70 0:51 0;58 0.41 0.35

PispaniCS 0.66 0.62 0.36 0.31 0.45

American Indians 0.86 0.57 0:66, 0;66 0.50

Asian-American4 1;27 1;13 1.r/1 1.33 0.95

aSource; TableS 1; 17-2'1;



ratio of 1;00 for a given degree level implies that the group has a

degree share equal to its population share. For example, the median

age for attaining the B.A. is 2" years. In 1979; 12.9 percent of the

22 year olds were black, but only 6.6 percent of the B.A; degrees awarded

in that year went to blacks, yielding a ratio of B.A. degrees to popula-

tion of 0.51. Relative to their shares of the age-relevant populatl.ons,

blacks; Hispanics; and American Indians are underrepresented at 81]

degree levels; although least underrepresented at the associate leVel.

Whites and Asian-Americans are overrepresented at all degree levels;

Table 3 shows for each degree level each group's share of the

qbantitatively-based degrees at that level. For example, in 1978/79

Table 3

1978/79 REPRESENTATIOr 01 RACIAL AND ETHNIC rRorps IN
(v:ANTITATIVEL-BASED EIELD53 BY DEGKEE LUELb

bacial_
and Etheii

Group

Degree Level

B.A. X.A. Ph.D.
Professional

Degrees

Total 100.0 ion.° 100.0 100.0

Whites 89:8 90;2 9;', on:o

Blacks 4.1 2.5 1.7 4.1

Hispanics 2:9 1.t, 1.1 2.6

American Indians 0.3 0.3 n.:' 0:3

AT,ian-Amerirans 2.9 5.3 5.7 3.0

a
Quantitatively-basi,d fields for the B.A., M.A., and

Ph.D. are defined to include the physical sciences, mathe-
matics, computer sciences, biological sciences, engineering,
and economics. For professional degrees the fields are
biologically- or physically-based and defined to include
medicine, dentistry, optometry, osteopathy, podiatry,
veterinary medicine, and pharmacy.

b
Source: Tat,les 1n-13:

year olds for the Ph.D. degree; These ages or -age groups_ represent or
encompass the median ages at which the particular degree is awarded.
For example; the median age for the Ph.D. degree in 1978/79 was 32
years. Population percents for whites are always for non-Hispanic
whites.
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Oates obtained almost 90 percent of all quantitatively-based B.A.

degrees. Black, Hispanic, and American Indian shares steadily decline

from the B.A. to M.A. to the Ph.D. levels. White and Asian-AMeritan

shares steadily increase.

Table 4 shoW-s whether a subgroup's share of the quantitatively=

based degrees at each degree level is equal to its share of the total

degrees at that level; Again, a ratio of 1.00 implies equality of the

two shares. These ratios eliminate variations among subgroups in their

shares of the total degrees at each level. Relative to their shares of

B.A., M.A;; and Ph;D; degrees; bla6kSi Hispanics, and American Indians

were underrepresented among the quantitatively-based degrees at each

level. Their shares of the biologically- or physically-based profes-

sional degrees were about equal to their shares of these degrees in total.

At each degree level whites had about the same proportion of the

Table 4

1978/79 REPRESENTATION IN 0UANTITATIVELY-BASEDEIELDSa
RELATIVE TO REPRESENTATION IN TOTAL DEGREES BY

DEGREE LEVEL AND RACIAL AND ETHNIC GROUP"

Racial
and Ethnic

Group

Degree Level

B.A. M.A. Ph.D.

Professional
Degrees

4;hites 1.02 1.02 1:01 0;99

Blacks 0.62 0;36 0.39 0,98

Hispanics 0:88 0.80 0.64 1.n4

American Indians 0.75 0.75 0:50 1:00

Asian-AmericanS 1;71 2:65 2.04 1.b7

40uantitatiYeIy-based fields for the B.A., M.A., and

Ph.D. are defined to include the physical sciences; mathe-

maticS, computer sciences; biological sciences,_engineetinR,

and economics. For professional degrees the- fields are

biologically- or phy!:ically7based and defined to include

medicine, dentiktry, optometry, osteopathy; podiatry,
veterinary medicine, and pharmacy.

b
Source: Tablea 1 and 3;
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quantitatively-based degrees _is of the total degrees at that level. At

the 71..A. and Ph:). levels; Asian-American shares of the quantitatively-

based degrees were at least double their shares of total M.A. and Ph.D.

degrees.

Table 5

197b/79 REPRESENTATION IN Q':ANTITATIVELY-BASED

FELATIVE TO REFEFEP:IATION I1C ATr-REI.EVArT
fy DECREE LEVEL ANI' RACIAL AND ETHNIC CROIPl"

RatiaI
and fthnic

Croup
----

Degree Level

i. A. !',. A. Ph. D.

Professional
Degrees

:»': i t cs 1.13 1.12 1.12 1.12

Blacks 0.32 0.21 0.16 0;15

Hispanics 0;55 0 :29 0:21 n,47

American Indians 0.4.1 0.50 0.33 0.5o

Asian-Americans 1;93 2;79 2;71 I,58

-----
A(Nantitatiyely-based fields for the B.A., M.A,; and
are defined to include the physical sciences, mathe

Matiti, computer sciences: biological sciences; engineering,
and economics. For profesional degrees the fieldit Are
biologically- or rhesicall-based and defined to inc14.;:e

medicine, dentistry, optometry, osteopathy, podiatry;
veterinary medicine, and pharmac.

b:
Tahle 3, l7-::;

Table S shows for each degree level a subgroup's share of the

quantitatively-based degrees relative to its Share of the age-relevant

population. Again; a ratio of 1.00 indicates proportional representa-

tion. Whites and Asian-Americans are overrepresented at each degree

level; especially the latter group. Blacks, Hispanics; and American

Indians are SUbStantially underrepresented at all degree levels; blacks

are most underrepresented; and the bleiCk and Hispanic shares decrease
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from the B.A. to the M.A. to the Ph.D. For example; in 1978/79, rela-

tive to a randomly selected black from the appropriate age group,

a randomly selected white was 3.5 times as likely to have

received a quantitatively-based B.A., over 5 times as likely

to have received a quantitatively-based M.A., and 7 times as

likely to have received a quantitatively-based Ph.D.

a randomly selected Asian-American was 6 times as likely to

have received a quantitatively-based B.A.; 13 times as likely

to have received a quantitatively-based M.A., and 17 times as

likely to have received a quamtitatively-based Ph.D.

Table t

1979;86 PERCENT FEMALE BY DEGREE LEVIla

Ratio of Percent Female by Degree
Percent Level to_Percent Female of

Degree Level Female Age-Relevant Population

Nigh S4hool Degree 51 1:n:

Associate Degree
ti

:i. 1.09

B.A. -fl-';
0.99

!'!.A. ;4 0;41

P!,f); 1 ).54

Professional Deoee 27 0.S4

a-
Source: Tables I=-If.; 2?;

h-
The data for this degree level are for 10478/79 1479/80.

Later data are not vet todlished.

Table 6 displays the same information for females as Tables 1 and 2

showed for the racial and ethnic groups. In 1979/80 women got about

half of all degrees awarded at each degree level except at the Ph.D. and

professional degree levels. Relative to their shares of the age-relevant

populations, they were slightly overrepresented at the high school and



associate degree levels; equally represented at the-B.A. and M.A. levels,

and underrepresented at the Ph.D. and professional degree levels. A

rani ly selected male as over twice as lively to have received a Ph.D.

or a professional degree in 1978/80 as a randomly selected female of

the age-relevant group.

Table 7 addresses the issue of quantitative degrees for females;

showing the same information as Tables 3-5 showed for the racial and

ethnic groups. Column 1 of Table 7 shows that from the M.A. to the

Ph.D: degree, a declining percent of the quantitativelY,-hased degrees go

Profes,i.lral

1'e: nee

.1

Table 7

PFRCFNI FFALF IN (':ANTITATIVTLY-BASED FIF1Dia BY DECRFF 1T-71h

Ratio of P.-vent rr-
Per eat FrInaIr Patio of Fer.ent Fe- male in )%airitat':vel%-
in 2%;aritita- male in Ouantitativelv- Based Field., to Percert
tivelased Based Fields r,7, Percent Fevale of Age-ReIevar*

Fields Female of Tota: Deirees Population

0.51

0.17

Si

:5

----------------

0.5n

0.1o,

n. In

0:5n

0.1,v,titativels-based fields for the P.A. arid Ph.D. ar, defined to

t!. Woisical scie,ens. , iences;_hfological
ring, and econoMii ',toff d;rees the fields are

i. 411 - or phvstrally-hased and dt tined to ir;, lu.!, iedit lne, dentistry,
st ,-!tty; ,,,,teopat.%; pod:act\ . vetertrat% medicine and pharmacy:

f.

Tables .

to females. Thus; women receive only 15 percent of the quantitatively-

based Ph.D.'s. Column 2 of this table assesses their representation

among the quantitative degrees, controlling for their representation at

each degree level itself; As Table 6 showed, women receive only 30

percent of all Ph.D. degrees. Given that a woman receives a Ph.D. Iii

any field; she is only half as likely to obtain that degree in a quanti-

tative field as a man who receives a Ph.D. Women's underrepresentation



among quantitative Ph.D. degrees thus reflects the joint effects of their

underrepresentation at the Ph.D. level itself and among quantitative

fields at the Ph.D. level. The third column of Table 7 tells uls that in

1979/80, a male randomly selected from the age-relevant population was:

twice as likely as a randomly selected female to have received

a quantitatively-based B.A. or biologically-/physicaBly-based

professional degree; and

three times as likely as a randomly selected female to have

received a quantitatively-based M.A. or Ph.D.

PNOJECTED REPRESENTATION

In sum, certain minorities and women are currently undtteptntod

among the quantitatively-based disciplines at all degree levels; espe-

Cially at the Ph.D. level. However; the policy importance of their

underrepresentation depends on the projected representational trends for

these groups. They may evidence rates of change in the 1970s that; pro -

jected forward, would achieve their proportionate representation in the

1980s. Tn this case the decision to invest resources in reducing repre-

sentational problems depends on whether the projection is plausible and

projected time to secure proportionate representation is acceptable.

Projections are a risky business, especially in policy areas such

aS this that lack credible dynamic models of choice: However; an

examination of trend data on enrollments and degrees conferred tells us

whether recent history gives us any reason to oxpoct representational

problems to resolve themselves.

In interpreting the trend data it is important to keep certain

facts in mind. First, we have postsecondary enrollment data by race,

ethnicity, sex, ind field from 1968; For degrees conferred by field we

hmve a long time series for women, but only a short one for minorities:

from 1973/74 fdt B.A. degrees and from 1075/76 for N.A., Ph.D., and

professional degrees: To compensate tor this problem, we piece together

data on high school graduation, college freshmen enrollments, and post-
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secondary degrees to get some idea of whether the educational attainment

probabilities of different subgroups shifted in any dramatic way across

the 1970s:

Second, both the Hispanic and Asian-America subgroups experienced

substantial in-migration during the 1970s; Trends for these two groups,

especially for Hispanics; have to be interpreted differently than those

for groups with little in-migration (whites, blacks, and American

Indians). Substantial in-migration complicates trend interpretations in

two ways; 'The most obvious is that the age-relevant base population

changes in size across time. Periodic Census Bureau surveys of the

Hispanic population during the last decade let us estimate population

changes for this subgroup. However, no such surveys exist for Asian-

Americans, and we cannot make population corrections for this group;

Substantial in-migration can also mean major compositional changes

in the educational propensities of the subgroup. If a subgroup is

adding large numbers from social classes or countries with low levels of

educational attainment, we have to ask what represents attainment

success for that subgroup in this country. For the newly immigrant

members of a subgroup, high school graduation itself may represent a

major achievement. However, if the total subgroup has a sizat;Ie

cmponent of such individuals, we will underestimate the postsecondary

achievement for established resklent% of the subgroup. It would be

preferable to assess postsecondary trends for established residents

only, but we do not have the data to make this distinction.

Trends for Racial and Ethnic Groups

With these caveats in mind; we can now examine enrollment and

degree data for the racial and ethnic groups.

Enrollment trends. Table 8 tells us the percents of different

racial and ethnic groups in the postsecondary "pipeline" for different

years. If a particular group shows a substantial increase in enroll-

ments at the B;A; or graduate level in the late 1970s, we might expect

that group's share of the degrees conferred to increase in the first

half of the 1980s. If a group's underrepresentation among the quanti-
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tatively-based 'agrees is attributable partly to its v.Inderrepresentation

at the degree level itself; we might also expect that groups share of

the. quantitatively-based degrees to increase.

Table 8

IN FLILTI!!: F, SISECti:.7)ARY r-oz[lumms BY KNCI:,1
AND ETHNIC CROUP, DEGRZE LEVEL, AND YEARb

(1968-1979)

Degrve
1.eVel

YrAy

Racial and Ethnic Group (Percent)

Total Whites Blacks Hispanf.cs

Aarerican

Indians

Asizn

AL,erian

Cr.:,luaLe

ft.wlimentg

Graduate
Enr611mentsd

Professional
Degree

d
Enroll,aent-

1968c

19734

19724

/974c

1976

1978

1974

19724

19744

1976

1978

.C979

19724

19744

1476

1978

100:0

100.0

10^ -0

100.0

100.0

100.0

100.0

;q0.0

100.0

100:0

100.0

100:0

100.0

100.0

)00.0

100.0

90.0

89.4

87.6

86.5

142.7

81;9

81.3

90.8

9fl.8

89.2

88.8

87.7

92.2

91.9

90.6

90.4

7.1

6.9

8;3

9.0

10.4

10.4

10.3

5.2

5.5

5.8

5.6

5.8

4;7

4.9

4.6

4:5

1.7

2.1

2.3

2.8

4.5

5.1

5.2

1.4

1.5

2.5

2.6

3.0

1.4

1.6

2.5

2.7

.5
0.5

0.5

0.6

0.7

0.6

0.6

0.4

0.4

0.4

0.4

0.5

0.2

0.3

0.6

0.4

0.7

I:0

i.0

1.1

1.8

2,0

2,3

2.0

1.8

2.2

2.5

2.9

1.3

1.3

1.8

,

aThe percent distribution% for fulitimo and pArttime enro/Iments and for fulltine

enrollments only by racial and ethnic group are either the same or differ by no more

than one- or two-tenths 44 a percentage point. Since we have_a longer time series

fOr frAItiee khan for total enPollments, we have used the fulltime statistics.

Sour-,zest Department of Health, Education, and Welfare; Office for Civil Rights,

,.'
series for

Fall 1968,_19'0, 197Z, :and 1974, U.S. Government Printing Office, llashrngton, D.C.;

National Cent, for_Educational Statistics,
series for EQU 1976, 1978, and 1979; novernment Printing OffAcr, Washington, P.r.

c_The nJmbet a for these years include non-rcsident

dThe data Wources for 1968 and 1970 did not report enrollments separately for

graduate and professional schools.



From 1908 to 1979, American Indian undergraduate enrollment

remained steady; and the white share decreased. TbA black; Hispanic;

and Asian American shares increased; but these groups also had increased

shares of the college age population, as the result of in-migration

and/or higher birth rates=

Increases in the Hispanic enrollment share are commensurate with

increases in their share of the college-age population; However; for

reasons discussed earlier; these numbers may mask an increase in

enrollment shares for the residentially established Hispanic population.

Increases in the black and Asian-American enrollment shares seem

larger than increases in their population shares; indicating that their

shares of the B.A. degrees awarded may increase in the early 1980s. As

Tables 1-5 showed; black underrepresentation at t B.A. degree level

izself accounts partly for their underrepresentation among quantitatively-

based B.A. degrees. Thus, blacks may also show some increase in their

share of quantitatively-based B.A degrees, relative to their share of

their college-age population.

Again, as Tables 1 -S indicated, Asian-American overrepresentation

among quantitatively-based degrees is attributable to their overrepre-

sentation both at the degree levels themselves and among the quantita-

tively-based degrees at each level; Thus; increases in their share of

undergraduate enrollments may show up in the early 1980s as an increase

in their :ihare of total B.A. degrees and an even larger increase in

their share of quantitatively-based B.A. degrees.

Whites show declines in enrollment shares greater than declines in

their shares of the college-age population; These declines may show up

in die 1980s as decreases in B.A. and quantitatively-based B.A. shares,

relative to their shares of the college-age population; American

Indians show little change in either undergraduate enrollment or college-

age population shares, suggesting little change in their early 1980s

shares of B.A. degrees or quantitatively-based degrees.

2 Tables 17-21, below; show the changes in shares of the college-
age population across the 1970s for each subgroup.



- 28 -

Relative to changes in their age-relevant populations; all groups

show relative stability in their graduate enrollments from 1972 to 1979.

Black graduate enrollment shares may not be keeping p.i.ce with intreaSeS

in their shares of the age=relev=nt .1a ion

Degree trend. We can now look at trends in degrees conferred for

the racial and ethnic groups--Tables 9 to 1. These tables contain a

great deal of information; but we confine aur discussion to trends in

ShareS Of total degrees and quantitatively-based degrees;

Table 9 shows trends in associate degrees from 1975/76 to 1978/79.

Blacks Hispanics; and Asian-Americans show steady increases in their

aSSOciate degrees; American Indians may show an increase; and whites

show a steady decrease in their share. However; for all mincrity groups

increases in their associate degree shares 3re less than increases

in their age-relevant populations; for whites; decreases in their asso-

ciate degree shares; less than decreases in their age-relevant popula-

tions: Thus; relative to their age-relevant populations; associate

degrees are going increasingly to whites and decreasingly to minorities.

Table 10 shows trends in total R.A. degrees and qUantitatiVely-

based B.A. degrees for 1973/74 to 1978/79. The data source for 1973/74

is different from that for subsequwnt years; and shifts from 1973/74 to

1975/76 should be interpreted cautiously. For this time period the

white share Of B.A. degrees declines more than their share of the age-

relevant population: Although their share f quantitatively-based B.A.

degrees declines; the decline is less than that in total B.A: degrees

and roughly commensurate with their reduced share of the age-relevant

population.

Although blacks show some increase from 1973/74 to 1975/76 in their

B.A. degree and quantlLative B.A. degree shares; they show no changes

since 1975/76;1 Thus; nothing in the degree (as opposed to enrollment)

data suggests a 1980 increase in the black shares of B.A. and quanti-

tative B.A. degrees, either relative to other groups or relative to

their share of the age-relevant population.

3 As we noted earlier; this -shift from 1973/74 to 1975/76 may be

simply an artifact of different data bases.

iii
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'SITS AMOY: !.x. 0Fcra,, Hill) An YEAi (1971/74 10 14;ril741a

Year

and fthnic

croup

Thul

B.A.

()epees

Quantiut

finquirr
Sc;ences

6iiai41ca1

5cience, f4uciatio

All

Total

Physic41

Sciences Plithematics Engineering

Social

virnces

...--0-

1 97 1 1 7 Total 1089i200/ 100.0 100.0 100.0 IJO.0 100.0 100,0 100.0 100.0 100.0 100,0

qhites 42.2 92.4 94,h 42.4 h i!G.1 44;9 90:9 92:4 40.4 41.2

2;7 4.h ;.9 7.9 4,2

Hispanics 1:1 1.2 1.2 1.1 1.4 1.2 1.1 1.4

Anerican !nitans 0:3 0.2 0.7 0.1 iL2 0,4 0.) 0.3 0.1 0.3

Asian-kmeticans 0.9 1.6 1.1 1.7 1.7 1.5 0.9 1.: 0.4 0.9

14757 Total (*912000). 100.0 100.0 100.0 100.0 160.0 100.0 100.0 100.0 IN-1.0 100.0 100,0

Whites m9,0 41.1 41,3 40,4 ri',) ,,, 41.1 87.4 8808 87,0 90,4

Mai 6,.) '#. 1 1.1 ,,1 a,f, !..i i..' 8.1 h.; 4,1 5.2

Hispanics
2.9 2,, 1.8 1 .1 I.4 ;di 2.4 3.1 2.8 2.9 2,11

leer Ice Indians 0.4 (41 0.3 0.4 0,1 0.1 0.4 0.1 0,4 O.S 0.4

Asian-kwritatis 1.2 :.1 1.5 2.0 2,1 2.3 2.1 1,2 1,1 0-.1 117

1476/71 Total (fig849,428) 100.0 100.0 100.0 100.0 100:0 100:0 106.0 100.0 100:0 100:0 100:0

89,5 91:5 93.4 91.0 9d.0 90.7 92.0 11.1 89.5 11.7 f0,1

!lacks 6;5 4;0 1;1 5:1 S:9 4:h 1,0 8.4 6.7 9.1 5;4

Hispanic's 7.1 Li 1.5 1.6 1.5 1.9 1.0 2;6 1:7 2;1 2.0

SitetiCan Indlbs 0.4 01 0.1 0.2 01 01 0:1 0:4 0: 1 n:s 13;4

Asian-Americans IA 7.4 1,7 7.3 7.7 2.5 2.7 1.5 1.1 0.4 1.5

1'0179 Taal (4011,8371 100.0 100.0 100.0 100,0 1481.0 100.0 10,0 100,0 100.0 300.0 100,0

Whi4r!:. 0;1 89,8 42.S 88.7 88.7 8/.8 40,h 8h.0 87:9 A6.0 A9,I

Blacks h.h 4.1 LI '>., 6,0 'I, 1.1 8.2 6.1

Hispanics 1.1 2,9 1.2 2,' 2,'; I:3 7,1 1:8 3:1 Idi 3:o

haerliran Indians 0.,, o: i 0.1 6.4 0.1 0.1 0.1 0:5 0,1 0,1 0, 0.4

Aslan-Amtricans 1,7 7.'4 1,9 2,8 1.1 3,0 ). 1.6 1,9 6.7 1.5

a-
tiourres: Data for 14/104 cow from the AMerican Council on f444..ition,ii

3)Ata.for_147/7.h.come fromthe Department of Hralth, Education, and WelfAre, Ono.

H;0.1tion 4,0;4, Ys IP 7 4.:ei

Acton i National Crntor for fdlicational Statistics, Th,cst o f1'u 'tit lef

NT,iartitent of_ Education-OlfiCtiOLC011 1100, iota on 1:42rnd 1104rcee :onto,rrrd

NJO 10.194; 1981;

h

Computer 'clam COI Art inclmied in mathenottica;

19761 Tahlt 71,225.

101 C14,11 !tights, r 4r0 :4'1FgeJ Conferred from

14h1, Nita lei 1476/71 come from the Department if

J90; Tmb1f 111; Data for 1V1/79 come from the

1%1ridi,v. of Hilher acation by RINi Ethnicity,
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In general; HiSpaeics show an increase in their share of B.A. and

qiiAtititAtiVe B.A. shares; In any given year their share of the quanti-

tativ B.A. degrees is less than that of total B.A. degrees, and the

gap between the two dOeS hot close across time. Increases in their B.A.

shares are roughly commensurate with increases in their share of the

ago-relevant population;

AmeriCan Indian§ Sh6j.,; steady shar , of B.A. and quantitative B.A.

degrees across time. Asian-Americans show increases in both shares

greater than increases in their share of the age-relevant population.

In every year Asian-Americans have larger shares of quantitative B.A.

degrees than of total B.A; degrees. The difference between the two does

wit change across time.

Table 11 ShOWS the trends in M.A. degrees for 1975/76 to 1978/79.

[hiring this short period we see little; if any change; in black; His-

panic; or American Indian shares of M.A. and quantitative M.A. degrees.

This lack of change Was commensurate with the lack of any significant

change in these groups' shares of the age-relevant population. We see

a decrease in white and increase in Asian-AMerican shares of M.A. and

qUantitatiVe M.A. degrees. Again. however; these changes are approxi-

mately commensurate with changes in their shares of the age-relevant

population.

Table 12 shows the Ph.D. trends from 1975/76 to 1979/80. Any

marked shift from 1978/79 to 1979/80 should be interpreted cautiously

because the data source for the last year is different from that for the

first throe years; Whites show a decrease in their shares of Ph.D. And

quantitative Ph.D. degrees slightly greater than the decrease in their

age=releVant 0061-iitibh share. Blacks and Hispanics show little shift

tie ifi their Ph.D or quantitative Ph.D. shares; their age=

relevant population shares also show little Shift.

The American Indian share of Ph:D. degrees seems to have edged up;

with no change in share of the age-relevant population. However, their

share of quantitative Ph.D. degrees did not change. Across the four

Asian- Americans doubled tlu shares of both Ph.D. and quanti-



4

Table 11

HITRESBNIArloN oF RAcTAL AND BIM: CRolIPS A40V, 4,A. ims BY HOU ma AND vAR (14;47fi To 141B-/79)d

(Vvici,nt)

Quantitatively-Bawd Okelpli00;

Racial
Tow

and Ethnic M.A. _ _ Physical Computer Biological .

Social All

16r ct0911 Degrees Total Sciences BrathOlatiCS SCiences SCiences Engineering Selencei 1161110.s Education Other

1975/71; Total (N.7941390) 100,0 100,0 1000 100,0 100,0 Imo
100.0 10.0 100,0 100,0 100.0

Whites 89,1 97,1 92,4 91,K 91,2 92.1 91,9 90,2 92,5 86,9 90:2

Blacks 6.9 2.7 2.9 1,1 2.1 1.S 1.9 5,9 4,0 9,8 5,6

Hispanics 2.2 1.6 1,h 1,6 U.8 1.5 1,9 7,1 1.5 2,2 2.6

kerican Indians 0.1 0,1 0.2 11,2 0.1 0.1 0,1 0,2

Asian-Americans 1.4 1,2 1.1 2,7 1,0 2.1 4,0 1.3 1,9 0.8 1.5

1976/77 NJ! (N'298;322) 100;0 100;0 100;0 100:0 100.0 100:0 mo Imp 100.0 1011.0 lOU

Whites 88,9 91.4 91.1 91,1 90,6 91,1 90;0 88:5 404 116;4 85.1

Black 1.1 2.5 7,0 4,0 2,8 1,1 1.9 6,1 1.8 10.2 Si

Hispanics 20 1:6 1.2 1;1 7.0 1;1 2;0 2:9 1;4 2;2 2.0

American Indians 0,1 0,1 0,5 0,4 0,1 0.7 0,2 0,1 0.1 0,4 2,8

Asian-AtheriCans 1;7 4:2 'Li 2;1 4.5 2,4 6;0 1.7 2.2 0,8 1.9

1178/79 Total (Ng181,465) 100;0 mu puo ;n0-,4 100;0 I11(L0 iom ioa:o 100;0 loom 100-.0

Whites 88,5 90.2 92,8 91,5 89,9 91,4 88,1 89,2 90,1 86,2 89.6

Bláck k(1 2:5 1 2;8 2:6 3,4 2:1 6,4 4 4.9 5,3

Hispanics 2,1 1.6 1,4 1.4 1.0 1,b1 1.9 2,4 1,6 2,h 2,5

American Indians 0,4 0: 3 0:6 13:1 0:6 3
0,2 0:1 0 1 0,4 0,3

ASian-AMericans 2,0 5,1 1,4 4,1 5.9 3,2 /,5 1,7 7 . 8,8 1,9

.ma.. ,

dSources: Data for 1915/76 come_from_the_Department of Health; Education; and Welfare; office for Civil Rights; Alt4 ?dined

;PVJ CcnPrred Parl Ingifuton: of itillhro Educdron ! Rre, Ethnic:di/1 and Sex, 21cd'ilic Your 197-'e, 1Y8, Data for 1976/77 cove

from the Department of Education, National Center for Educational Statiscics, Digest of Edeationl/ ttiqe 111. Data for

1118/79 come from the Departitent of Matto, Office for Civil Righta-, Dqta co Earned tk,,4ves ronferred 1 lntionz; f Hi,jher

Par Pr8.1!)11), 1981,



Table 12

.

i:11'XI:tir\1A /11N k,111A1. AM/ 1111Nly CMITS A1410M. Phi/, DELNITS 11V 01:1.101. 1.11:1,11.AN11 Y1'4i1; (1147',176 TO 1970/80)

I ii Id (r, ccon( 1

Quantum iycl \ -iia,,ca iik, iol kr.,

BacilliTotal
and Ft Ilii IC

Y at I, roup

Pli; Ir.

Degrees

,....__________

Total

Physical

Sciences

......_________

Mat hemai irs

.............

computer

Sciences

_. ...._

Biological

Sciences

Social

Ncien! i 4 Business Edlicat Ion

All
tither

_ ..
Engineering

1975/ Total 18,19,731) 110,0 j00,0 00,0 100,0 100,0 100,0 100.0 100.0 150.0 100,0 100,0

Whites 92, 1 91;h 94:1 93,h 91;0 94.4 91, i 94.1 93.8 87,8 93,5

Blacks 4,1 1,4 L4 1. 1 0,0 1,7 1.1 1.0 2;1 9:0 3;2

Hispanics 14 1,0 1,1 1,1 a5 0-.9 0,9 1.4 1.1 1.9 L3

krfier lean Indians 0,1 0,2 0, 1 (LI 0,5 0,1 0.2 0.2 0,9 0,5 0:1

As tan-Amer icans 2,0 ),8 1,1 3,1 2,0 2,9 6,6 1,2 2;3 6;8 1,6

1471171 rot al (11.29i3h4) 100,0 100,0 100,0 100,11 100.0 10(1,1) 100.0 100.0 100,0 100,0 100.0

Whites 91,4 92,6 91;4 91.9 93.h 91,5 89.9 92,5 94.,5 87,4 93,1

Blacks 4, 3 1,h 1.6 1.5 0,6 1.7 1. 3 L 7 t : 8 9;0 1,0

Hispanics 1.8 1.3 1.4 2;7 ((:0 1.0 I,5 2.0 L 0 1,2 1,9

Met Iran Indians 0 ;1 0;1 0,2 0,5 0.6 0,5 u.1 9,1 0;4 0.4 0;3

A!, lan-Amei 'cans
, 1 41 1.4 4,5 5.3 1.4 7::1 1-.6 2.3 1.0 1,7

1q7B,;79 Total 1N;:g,??9/ 100,9 100,9 10,0 idh,6 ic,:.,:;', ;V:C 1(10,0 V.14).2 144,)4,!.6 101,0 1(.10, 0

Whites till: ?1 91;4 9:.: I 91,h 93.1 91, 1 85,14 91.7 94:11 87;5 92,6

!',lacks 4,4 1,7 1,k 1.1 2.1 1:5 1:5 4;4 1.6 8.6 1,5

Hispanics 1,11 1,0 1.0 1.0 0,5 1.1 1,4 1.9 0,7 1;9 1 :1

Amer ican Indians 0,4 0,2 1,, i 0,0 0,0 0.2 0:1 0:5 0;4 OA 0,1

As ian-Asio.r ican s L'ii 5,7 4,ti 5,1 4:1 4:0 112 1,6 1.1 1.1 2.1

1'i7u/r.! Total (N=27;3501 100,0 100 :0 100.0 100,0 100.0 100.0 100.0 10000 10 0 100,0 100,6

Whites
vy,A 114.4 91.0 99,1 44: 1 9:',6 79,9 91.4 h 87 :3 90:5

Bleks 4,0 1:1 0,h 2,0 0,0 1, 3 1,1 1:9 h 8,5 3,2

llispat, fcs I , hi 1.1 1.1 0,8 016 0:9 1.7 1,9 6 2,2 2,4

American Indians 0 4 0.2 0.3 0,0 0.0 0, 3 0,1 0.1 b 0:8 1.1

As ian-kner icans 4.0 8.1 7.0 7,1 5.1 4:g 11;1 1,6 la L 3 1.1

Data for 197i/76 conic from the Department of Health, Educative, and Welfare, or f ice for Civil 52riej. Pegrees

:' ';;;:er i6+'; I ;;.0. 1;+"-;7'. Data for 1976177 cOrlIPS from the Department of

1..locat ion, Nat ional renter for Educat 1°1141 Stat ist ,:f 1980, Table 111, Data for 1978/79 come from

tilt. Department of Edi;cation, Off ice for Civil Night si IA2f,t L;r.:. r)de /1:-;i1rT Eilietatfon

I ;C.r, 1981; Data for 1979./80 come from the National Academy of Sciences and National Stience

loundat ion, .7,4,-.*71e., hri ,50Acrate Inv :7tat.#^ ,iery'r,l'fri% 1980.

tilife data source for 1919/80 l icludes bksinoss in all othcr fields. 44
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tative Ph.D. degrees, share increases greater than increases in their

population shares.

Finally; Table 13 shows trends for professional degrees from

1975/76 to 1978/79. Trends in these degrees affect our interpretation

of minority trends in quantitative Ph.D. degrees. A substantial percent

of professional degrees (e.g., medicine) reflect scientific interests

and training as much as some of the quantitative Ph.D. fields. We would

interpret the smaller shares and flat trends in black, Hispanic, and

American Indian quantitative Ph.D. shares differently if we saw that

they had: (1) larger shares of scientifically-based professional

degrees than of quantitative Ph.D. degrees, or (2) sizable increases in

their shares of these professional degrees;

We find the second for none of the three groups. However; we

certainly find the first for blacks and Hispanics. Relative to the

gyups, blacks and Hispanics chose a scientifically-based profe5-

sional degree more frequently than a quantitative Ph.D. degree. In other

words, the scientific professional degrees "drain off" more of the sci-

entific talent in the black and Hispanic groups than in the other groups;

Conclusion. In sum, the undergraduate enrollment data suggest that

in the early 1980s blacks and Asian-Americans may show an increase in

their B.A. shares beyond increases in their shares of the age-relevant

population. The graduate enrollment data give us no reason to expect

much change in the early 1980s in any subgroup's share of the graduate

degrees.

The degree data suggest that, relative to age-relevant population

shares; increasing percents of associate degrees will go to whites;

decreasing percents; to minority groups. Whites show a slight decline

in their shares of B.A., M.A., and Ph.D. degrees, but no real change in

their shares of quantitative B.A.; M.A., and Ph.D. degrees. Asian-

AMericans show increases in their shares of total and quantitative B.A.,

M.A.; and Ph;D. degrees. Blacks; Hispanics; and American'Indians show

little change across time once changes in their age-relevant population

shares are considered.



Table 13

RFP,V.SENT-AtION OF hACIAL AND ETlislc CR01PS AMoNC ?ROFFSSIONAL DECREES
BY DECREE FIELD AND YEAR (1975/76 TO 1)78/79)a

Fields (Percent)

Ratial
and Ethnic

Croup

Total

PrOfesaiOnal
Degrees Medicine Law

Other Physically-
or Biologically-
Based Fieldab

Other non-Physically-
or Biologically-

Bated Fieidac

1)75/76 Total (N=60.161) 100.0 10 .:.) 100.0 10o.0 1111.y

Whites 41.. ' ,.3 01.4 92,1

Blacks 4.4 5.3 2.5

Hispanics 2.3 2.3 2:7 1.8 1.,

American Indians 0;1 0.4 0.2 0.4 0.4

Asian-Americans 1.5 1.7 1.0 3.4-

1976/77 TOtal (N=63,252) 100.0 100.0 1q1.0 100.0

Whites 92.4 90;7 42.5 91:0 44.1

BliCka ..0 5.5 4.0 2.6

Hispanics 1.7 1.7 :.0 1.1

American Indians 0:3 0.' t,.. h....

Asian-Aisericans ,.6 2.0 1.2 3.0 (1: 1

197879 Total (N=66.679) '00.0 100.0 10,-).0 100.0

Whites 91.2 ,04:0 7 91.5 41. :

Blacks 4.2 5.1 1..1 2.7

Hispanics 2.5 3.1 1.8 1 .

American Indians C.1 0.3 0.1 0.5

Asian - Americans 18 2.5 1.1 3;7

Sources! Data for 1975/76 come from the Department of Health,Educatian. and Welfare._

Office for Civil Rights, O1:.: E;11-4

2:-4.-7t% 1978. Datafor 1976/77 _come from the_De-

partmtnt of Educatidn, Natiomal Center-for Educational Statistics, YjcZ:7'ft--7"-:'::

1980; Table 111. Data for 1978/79 come treit the Department of Education; Office for

Civil Fights, _-.17".::3 ;;P: %;:rs'es

3;%-r, ALTJ*m::c Y tr 2976-2379, /981;

bOther physically- or biologically-based professional degrees include degrees in dentistry;

optometry, osteopathy. podiatry, veterinary medicine, and pharra,-y.

cOther sEl--physically- or biologically, professional degrees incicide degree.; in

theology only.

Trends for Women

The trends for women are strong and positive. As Tablet 14-16

show, in the last decade women earned an increasing percent of the

degrees conferred at every level--associate, B.A., M.A., Ph.D.. and



Table 14

PERCENT FEMALE FOR ASSOCIATE DECREE OCCUPATIONAI, HEIM BY YEAR 0970171 TO 19181791a

Fields /Percent Female)

Yee

Total Degrees

Percdt

Female

Illeiness and

Commerce

Data Protesting

Technolcgies

flealth and Para-

Medical Tech-

nologies

Mechanical and

Engineering

Technologies

1910/71 151; y49 46 54 36 92 1.4

1971/1 190,019 41 54 34 90 1.4

111405 271,161 50 51 lb SR 2,5

1915/16 )11,014 49 55 41 $6

1976177 334;509 50 56 43 8/ 3.9

1411/18 152;018 51 4 58 43 88 5.1

1978/79 15' 708 54 62 47 88 6,0

.,_b.*

Natural_ Science Public Service

Technologies Technologies

23 39

27 40

3t) 39

4);

34 40

38 44

38 41

a.
_Sourcc J.S. Dcpartment_of Health, Education, and Welfare 38 oepartment of Education, National Center for Educa-

tional statistics, aerie!; 1912-1981.

_Total .nnmhers do not_correwod to le in Table 9 because the ;I). at rige series includes associate or

cupatlisial degrees only. It excludes the arts and science and general progran degrees, which repreutt abous a third of

the total associate degrees,



Total Degrees

I ddo 1')

PERCENT FEMALE BY DECPEF LFVF1. A9Pi nAP (1969/70 Ti) 1974N033

Quantitatively-Based Disciplines

Fields (Percent Female)

Percent Physical Computer Biological _ _
_Social All

!eyel Year N Female Total Sciences Mathematics Sciences Sciences Engineering Economics Sciences Business E4ucation Other

A. 1969/70 792;316 43 17 14 37 13 28 1 11 43 9 75 52

1470/71 839,730 43 17 14 18 14 29 1 12 43 9 74 53

1971/72 887,271 44 17 15 39 14 2A 1 12 42 10 74 52

1972/13 9/2062 44 18 15 40 15 191 1 14 32 II 14 53

197!/74 945,776 44 19 11 41 16 11 2 4
15 44 13 73 53

1914/75 922,933 GS 21 18 42 19 33 2 17 46 16 73 55

1475176 925;746 45 22 19 41 20 35 3 2n 47 20 23 S4

1976/77 919,549 46 21 20 42 24 36 S 23 49 2) 72 55

1917/18 921;204 47 24 21 41 25 18 7 25 50 27 72 57

1478/74 921,390 48 24 23 42 28 40 8 27 52 31 73 59

1979180 9401251 49 25 24 42 30 42 9 30 55 34 73 60

Y.A. 149/10 208;291 40 11 14 10 9 31 1 12 39 4 55 Si)

197P/71 230,509 40 13 13 29 IQ 34
I 13 32 4 56 50

1Q71/72 251,633 41 13 14 30 11 33 2 13 13 4 57 50

1972/73 263,371 41 13 13 30 11 30 2 13 33 5 58 49

1471/74 277,033 43 1, 14 11 11 30 2 14 14 7 cn ci0

1' 14/75 292;450 45 14 14 31 IS 30 2 15 16 _H 62 51

191V76 311;771 46 15 15 34 14 1?
G 16 40 12 64 52

1476/77 311,164 47 16 17 15 17 34 4 18 61 14 66 52

1977/78 111,620 48 11 17 34 19 35 5 20 41 11 68 54

'978/74 101,079 49 18 18 35 19 2_ 6 20
46 19 69 55

17,79/80
299;095 49 18 79 36 21 17 7 21 48 ?2 10 55

L: ' 1969/70 29,866 13 5 8 2 14 1 7 19 2 20 19

1970/71 17;107 14 7
A 16 1 7 20 3

! 12:1471/7213,363 16 8 1 8 17 i A 21

1972/73 14,777 18 9 7 10 8 20
,
, 6 24 6 25 23

1911/74 13;816 19 10 1 10 5 20 2 10 25 5 27 24

1974/75 34,083 21 11 8 11 7 22 ,' 9 28 4 31 26

1975/76 34;064 23 11 9 11 9 21 2 It 28 S 33 28

1'j1q17 33,232 24 12 10 13 9 21 3 11 32 6 35 29

1977/78 12,111 26 13 10 15 8 24 2 11 34 8 19 29

1978179 1? ;710 78 IS 11 11 13 26 1 11 36 12 42 30

i41 9P10 12,,12 10 15 12 14 11 26 4 15 18 14 44 31

..............-
a .

'm.o.: National fent(r for Educational Statistics.. Pi,le!et ."t4tictic. series, 1471-1981; Departmint of Bellth;

1docJtien,and Welfare, and Ovpartment of Education. the data roportea in the come tram the National Center's Mmod 1.4vrer;7

data series for 1469.70 to 1979-80.

43
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professional. Today women are still underrepresented at the Ph.D. and

professional degree levels. However; they showed large increases in

both of these degree categories in the 1970s. If these rates continue;

by 1990 the female percents of Ph.D. degrees and professional degrees

should approximately equal their percent of the age-relevant population.

Table 16

PERCENT FEMALE OF PROFESSIONAL OFCRFFS
BY YEAR (1969/70 TO 1979/80)a

Total Degrees
Fields IPercent remale)

Medicine Law

Other Physically-
or Biologically

Based FieIdsb

Other non-Physically-
or Biologically-
Based FieldscYear

Percem
Female

1969/70
a

34;418 5 8 5 3 2

1970/71 48;137 8 9 7 10 7

1971/72 54,617 8 9 7 11 7

1972/73 63;170 9 9 8 12 9

1973/74 67,403 12 11 II 14 11

1974/75 69;904 15 13 15 16 13

1975/76 75,855 18 16 19 18 15

1976/77 79,296 20 19 22 20 17

1977/78 80;935 23 21 26 23 19

1978/74 83,020 25 23 29 25 21

1979/80 83;666 27 23 30 27 22

a
Source: National Center for Education Statistics. nr.nc.,i

series, 1969-70 to 1979-80. Department of Health, Education, and %,:eIfate

and Department of Education.

Other physically- or bio:ogically-based professional degtees include
degrees in: dentistry, optometry, osteopathy, podiatry, veterinary medicine,
and pharmacv;

COther non-physically- or biolcgically-based professional degrees include
dgrea in theology and architecture;

d
Data for 1969/70 on not include pharmacy and architecture degrep;

In 1970/71 these two fields accounted for 10,171 degrees, or 21 percent of
the total professional degrees. Both of these fields have relatively high
female proportions.

5u
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During the 1973s women also earned increasing percents of the

quantitative degrees at each degree level--B.A.; 1.A., Ph.D., and

professional. However, their rates of increase for the quantitative

degrees were much lower than for the total degrees. As we show later;

the increases that we do observe are entirely attributable to increase~

in the percent of total degrees that go to women, not to changes in

their field preferences. Thus; unless women begin to change their

field preferences; further increases in their percents of quantitative

degrees depend on increased percents of women at each degree level:

It is not that we can expect major percent increases at the 16Wer

degree levels:

LOSSES FROM 1WE EDUCATIONAL PIPELINE

At any given degree level; a group s share of the quantitative

degrees reflects two factots: persistence in the pipeline and field

choice. This and the net section assess the separate contribution~ of

these two factors to each group's share of quantitative Ph.D. degrees:

r estimate persistence; we need a data base that spans the years

required for the average student to move from high school (median age 18

years) to the Ph.D. degree (median age 32 years). The base can be of

three kinds: (1) a long cross-sectional time series that lends itself

to cohort analysis; (2) longitudinal (panel) studies with long time

frames; or (3) retrospective studies that measure educational histories.

The second and third kind of data bases exist; but do not adequately

sample either the minority groups or taose who obtain graduate degrees:

AS we have already pointed out; the cross-sectional time series is good

for men and women and very limited for minorities. For minorities the

available CtOSS=SeCtiofial time series do not let us estimate persistence

from iigh school graduation to the Ph.D. for even one complete cohort.

The first year for which We haVe B.A. degree data is 1973/74 If we

assume that B.A. graduates were 22 years old in that year; we need Ph.D.

data at least eight years later (1981032) and preferably 10 years later

(1983 /S4) to observe persistence.

HOWOVet, we can observe retention of one group relative to another
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for parts of the pipeline, especially for women relative to men. For

example, if we assume four years from college entry to the B.A. degree

and three years from the B.A. degree to the M.A. degree, we have the

data points to f011ow the college freshman class of 1972 through the

B.A. (1976) and tiv M.A. (1979). The discussion in this section assumes

the following elapsed time between pairs of events:

High school graduation 11°' College entry = 0 years

College = 4 yearsentry R.A. degree

= 3 yearsB.A. degree M.A. degree

degree Professional = 5 yearsB.A. Degree

= 10 yearsB.A. degree Ph.D. degree

All subgroups lose members as the total cohort progresses through

the pipeline; Here the questiOh is whether a subgroup losses a smaller

or larger percent at each point than all other subgroups. Tables :7-22

ShOW the following about each subgroup's losses from the pipeline.

4 Relative to all other groups; non-Hispanic whites have greater

persistence at each poInt in the pipeline except from the B.A.

to the M.A. degree (Table 17). The cumulative effect of their

lower losses can be seen by comparing their percent of all 18

year olds with their percents of B.A. degrees four years later,

M.A degrees 7 years later, or professional degrees 9 years

later. For example, they represented 81.5 percent of all 18

year olds in 1972 and 89.5 percent of the 1976 college graduates.

Relative to non-blacks, blacks have less persistence at each

stage of the educational pipeline except from the B.A. to the

M.A. degree (Table 28). The cumulative effects of their higher

loss rates can be seen by noting that in 1972 they represented

12.7 percent of all 18 year olds, 10.5 percent of all 1972 high

schobl graduates, 8.7 percent of all 1972 college freshmen, and

6.5 percent of all LA: graduates. They represented 12.3

percent of all 18 year olds in 1970 and 4.2 percent of all

professional degree graduates in 1979.

52



Year

17

mim SoN-HrTAN1( ;IOU Al MINTS IN THU EDUCATIONAL PIPELINE3 RELATIVE TO THE rkENT

N)N-HISPANIc VHITF OF Aa-RELEVANT PoITIAII00 HY YEAR (14in In l4$0)

Vercent Non-Hispanic White

All 1,..1 HighSchool All 22 B:A: All M.A. Professional All lo-i4 Ph.D.
.1

olds CraduareL: Freshmen Year Olds Degrecs Year Olds Degrees Degrees Year Olds

1470 81:8 84: le NA

V

1971 81.1 40,4' 41.4

197: 8M, 81.3

Hit 80,A 88. tic 38.ti

1914 79.1 88,2
c

88.6 81,3

197; 79:1 1.18.fic WO 81.2

19/fi ;4,0 88; iv 86;,? 80.4 84,0 81.4 84:1 41:4 t1;7 92.3

1477 18.6 83,1 8h.4 80.1 84,', 81.3 884 o?.;/. 82.4 91.4

14;S 78,4 8,!,7 88,i 74.1 80;1 82.1

7.1.7 881 80.3 sm.', 41.2 81,7 90,8

1480 1i,,1 82:ri 86:0 77;5 18.3 fiom WO

'0ources: The percent nun-hispanic white for B.A., MA., Ph.D. ankprolessional degrees comes from Tables 10 11:

wkitt. Iligh ;1.1'001 rr4JqAtt-, omos from Oh, Nititm41 fcio!rt

o wrivsi 1411-148,!, percent non-fli,,panic whit r o I I& gi treshmen CoMPs from the

coops fnstitotiona1 Research Program at the tleVerSitc,' of California Los Angelwi, T;;..

series from 1971 to 1980.

h
Bureau o thv Ct'nsus, Offrtint POpUlatini4 RepOrtS,_SerifS P-25, No. 917, Pre'b:minifro. 1.C!imitr.5 the

!;;, , Covernment Printing Officei Washington,_D.C.

192; U.S. Kiirel4 61 tho C(.!Nuse 1480 Census of the Population Supplementary Report, pcao-S1.); Par.!P and

1; P.Yonz, PivizLno, ;:mj U.S. Superintendent of Documents, Washington,

Data ea the number of Hispanic high school graduates by _year do not exist before 1977. We are unable to determine

the perLent of non-Hispanic white high NI (fool graduates for the years 1971-197b; If the_percent_Hispanic graduates for 117-

1
$.111 1WgCneraliZed to earlier years, rho percent of white high school rraduates should he reduced between 4 and 5

percentage points to yield the percent of nun-Hispanic white graduate, for the years 1971-197h.

d
"College freshmen" refers to first-time and full-time freshmen in college.



Table 18

PWENT BLArr .\1' POINTS IN THE EnlICATIoNAL-PIPELINEa PITATIVE TO THE PERCENT

RIAcr 01. ACE-RELEVANT POPITATIONb BY MAP (1971) TO 1980)

Year

1470

All 18

Year Olds

1,!.1

Percent Blek

High Srbool

graduates

4.7

College

Freshmenc

NA

Ml 22

Year Olds

11.A,

Ngrees

All ..1.5-29

Year Olds

m,A.

Degrees

Professional

Degrees

All 30-34

Year Olds

PhD.

Degrees

1471 12.4 8.7 h.)

1912 12.? H.) 8.7

1973 11.0 10.1 7.8

074 11.1 10.5 7.4 11.9 5.3

1975 1 1.4 10.1 9.0 12.1

1976 11 4 10.3 9.4 12.3 6.5 ILO G.9
T F
4.4 10.7 4.1

1977 11.8 10.5 8.8 12.6 6.5 11.4 7.1 4,0 10.4 4.3

1978 11.9 10.0 8.1 13.9 11,1 10.5

1974 13.9 10.0 9.2 12.9 6.6 11.9 6.9 4,2 10.7 4.4

PM 14.1 11.5 4.2 12.9 12.1 10.9 4,0

Sources: The percent black for 11.A., M.A. ; Ph.D. and professional degrees comes from_Tables tg_to 13. The percent

Hui tor high school graduates comes from the National Center for Educational Statistics, aged afEducationa1 Statiitica

series, 1q71-1982, The percent black for college freshmen ccees.from.the Cooperative Institotionaliesearch Program at the

Univm;ity ot Cailfornia lus Angeles, Thr AmeriNn Freshman: !Mimi Norms series from 1971. to 1980;

SOoces: U.S. Bureau of the Census, Current Population Reports, Series No. 917, Preliminary Estimates of_the

#;:g. Y!,.4 1) Aig; ror; n4 Alife: 2970 to 1V81, U.S. Covernment Printing Office, Washington,

1982; U.S.. bureau 0 the census, 1980 Census of the Population Supplementary Report, PC80-51- 1, Ale, ez, Race, and

Cr;'.i tiw 1r4Tatiun Re2ioNs, Oivi;ionz, and tats: 1980, U.S. Superintendent of Documents, Vashingtmo,

U0
freshmen" refers to first-time and full-time freshmen in college.

5 4
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As Table 19 shows, we have no data on the percent of Hispanic

high school graduates from 1970 through 1976. Although the

Hispanic percents are somewhat unstable, the -numbers suggest

that, relative to non-Hispanics, Hispanics have higher losses

at each stage in the pipeline through college entry. Onte

they have entered college, they evidence lower or average

losses. For example, they represent 4;4 percent of the 1972

18 year olds, 2.1 percent of the 1972 college freshmen, and 2

percent Of the 1979 M.A. degrees.

The American Indian data displayed in Table 20 indicate that,

relative to their percent of all 18 year olds, they enter

College at higher rates than all non-Indians; This is unlikely;

either the Census population estimates are low or the estimates

of Indian college freshmen high." If we accept the college

freshmen estimates, American Indians have very high losses

between college entry and the B.A. degree. Their losses are

two=thirds greater than those of non-Indians. Eveti if we

reduce the college freshmen estimates by a third, they still

have higher losses from college entry to graduation than all

hoil;Iiidiaa. After the B.A. their losses stabilize, being

average or only somewhat higher than those for all non-IndianS.

Table 21 shows that Asian-Americans enter college in

approximately equal proportion to their percent of all 18 year

olds; After college entry their losses from the educational

pipeline are lower at each stage than those of non-Asian-

Americans. For example, they represent 1.1 percent of the 1972

college freshMen, 1.2 percent of the 1976 college graduates;

and 2 percent of the 1979 M.A. graduates;

As Table 22 reveals, relative to men, women had stable and

loWee loSada at the high school degree level from 1970 to 1980;

4 Brown and Stent (1977) noted the same discrepancy that we

observed; They concluded that the Bureau of the Census had
underestimated the size of the American_Indian_population. For their

reasoning, see pages 21 through 27 of their publication.
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PERCENT HISPANIC AT POTNTS IN THE EXCATIONALPIPEIINta RELATIVE TO THE PEPLEKT

HISPANIC OT E *-,TLATIONb RI' YEAR (1970 1*-0)

Percent Hispanic

Year

All 18 High School

Year Olds Graduates

College

testae

All 22 B.A.

Year Olds Degrees

All 25-29 ?LA. Professiceol

Year Olds Degrees Degrees

Alt 30-34 Ph.D.

Year Olds Degrees

1970 4.3 NA KA

1971 4.5 NA 1.3

1972 4,4 NA 1 1

1973 4.7 NA 1.7

1974 6.0 NA 2.1 5.1 1.3

1975 5.8 NA 2,4 5.0

1976 5.8 RA 2.2 5.4 2.9 5.0 2.2 2.3 5.5 1.4

1977 5,8 5.0 2.3 5.3 2.1 5.0 1.0 1.7 5.0 1,8

1978 5.8 4.2 1,9 5,8 5.7 5.1 1.6

1,79 6,0 4,9 2.2 5.3 3,3 5.5 2.0 2.5 5.2 1,8

1980 7.5 4.2 3.0 7.3 7,0 6,3

Sources: The row hispanic for 5,A., M.A., Ph.D. and proftslionil degrees comes from Tables Into II. Thupercent

Hispanic for high school graduates comes from the National Center for Educational Statistics, Xgest of Etucational 542-

tiltiCO series; 1971.1982. _The percent litspanic_for college freshmen comes from the_Cooperative Institution! lesesrch

Program At the University of California Los kitties, The American treeman: NattoNal forms series from 1971 to 1910;

bSourctel U.S. Bureau of the Census, Current Population Reports, Series P-25, No. 90, Wirt:nary Ettimatee of the

Population of the united States by Age,. Sit, and Race: 1970 to 19811, Covernment Printing Office, Withington, 0,C.,

1982; U.S. Bureau of the Census, Current Population RaportS, Series P-20, Nos, 250, 264, 290, 329, 3391 Ind 354, Pinata

of Spanieh Orijin in the United States data series for the years 1971,1972, 1973, 1975; 1977; 1978,_snd_1979; 0,S. Gov-

ernment Printing Office, Washington, D,C.; U,S, Bureau of the Census, 1980 Census of the Populstiom Supplementary Wort,

PC80-S1.1; Ajc, :7exi Mcei and 6,)amish Origin of the Population by Regionsi Divisions, and States: 1980, U.S. Superinten-

dent of Documents, Wishington, DEC,

c,

'College freshmen" refeis to first-time and full-time freshmen in college.



Table 20

PERCENT AYIRICAN INDIAN AT POINTS IN THE EDUCATIONAL PIPELINe RELATIVE TO THE PERCENT

AMERICAN INDIAN OF AGE-RELEVUT POP IATIO0 BY YEL (1970 TO 1980)

Year

Percent American Indian

All 18

Year Olds

High School

Graduates

_College_

Freshienc

All 22 D.A.

Year Olds Degrees

All 25-29 M.A.

Year Olds Degrees

Professional

Degrees

All 30-34 Ph.D.

Year Olds Degrees

1970 0.7

0;7

NA NA

0,q

1472 0.6 1.1

1471 6.6 0.9

1974 0.7 NA 0.9 0.1 0.3

197! 0.7 NA 0.9 0.7

1976 0.7 NA 0.9 0,7 0.4 0.7 0.3 0.3 0.6 O.)

1977 0.7 U.S 0.7 0.4 0.7 0.3 0.3 0.6 0.3

1978 0,7 NA 1.1 0.7 0.6 0.6

1979 0.8 NA 1,0 0.7 0.4 0.6 0.4 0.3 0.6 0.4

1980 0.8 NA 0.8 0,1 0.6 0,6 0.4

'Sources: The percent American Indian for 1.A., N.A., Ph.D. and professional degrees comes from_Tables 10 to 13.

The percent American Indian for high school graduates coots from the National Center for Educational Statistic., Visit

etLeationa: :tatistics series, 1911-1982; The percent American-Indian for college freshmen comes from the

Cooperative Institutional Research Program at the University of California Los Angeles, Th? Amtrican Freshman:

NviAll Norms series from 1971 to 1980.

b
Sources: U.S. Bureau of the Census, Current Population Reports, Series P-25, NO, 911, Ntiptinar? Estisatittof thi

Put !iltiom of th,, :tatee 1,10 Age; Sex; and Pace: 197e to 101; U.S. Government Printing Office, Washington, D.C.,

1982; U.S. Bureau of the Census, 1980 Census of thi Population Supplementary Report, PC80-S1-1, Age; Sex; Race, and

San.:sh "ivin if the Population h1 Region g, and :totes.. l900; U.S, Sluperintendent of Documents, Washington,

D.C.

"College freshmen" refers to first-time and full-tine freshmen In college.
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FERMI ASIAN-AKFR1CAN AT POINTS 1N THE EITCATIONALPIPELINEa RELATIVE TO TRE PERCENT

ASIAN- ERICA! OF ACE-RELEUNT POPULATIONb BY YEAR (1970 TO 1980)

Tear

Percent Asian - American

H10 School College

Cradoates Freshaen
d

E.A. Degrees

M.A. Professional

Degrees Degrees Ph.D. Degrees

(Percent of 1910 age -_

relevant population!

(Percent of 1980 age-

relevant population!

1970

1971

[18 year olds:

(18 year olds:

NA

NA

0.61

1.4]

NA

0.5

122 year olds: na]

(22 year olds: 1.5]

125-29 year olds: 0.8]

125-29 year olds: 1.9)

130-34 year aids: OA]

[30-34 year olds: 2.1]

1972 NA 1;1

1973 NA 1.1

1974 NA 0.9 0.9

1915 NA 1.5

1976 NA 2.0 1.2 1.4 1;5 2;0

1977 NA I.1 1.5 1.7 1.6 2.2

1978 NA 1.0

1979 NA 1.4 1.7 2.0 1,8 2.8

1980 NA 1.3 4.0

&Noce.: The percent Milan-Aitricin for B.A., M.A., Ph.D. and professional degrees comes from Tables 10 to 13.

The percent Asian American for college freshmen comes from the Cooperative Institutional Research Program at the University of

C- alifornia Los Angeles, The Amerieln Freghmut: National No's series lion 1971 to 1980.

1)113. Bureau of the Census, Current Popuistion Reports, Serie, P-25, No. 917, Prelfrrinaru Esti:mates of the Population of

the United rtatop hu Age, :Tex, an..! Pam: 1970 to_1981, U,S, Government Printing Office, Wasgington, D.C., 1982: U.S. Bureiu

of the Census, 1980 Census of the Population Supplementary Report, PC80-S1.1, Age, !;e:, Ram, and rpatish Origin of the_Pcpu/a.

tinn by SeXons, Piliiiii(±01$, and rtates: 2980, U.S. Superintendent of Documents; U.S. Bureau of the Census, Census of the Pnpu.

lation: 1970: Subject Reports, No. PC(2)-1G, Japanese, Chinese, and Filipinos in the United States, U,S, Government Printing

Office, Waohfr,/on, D.C., 1973.

c
There Ws substantial Asian immieration imto the United States from 1970 to 1480. However, we have_no population esti-

Wel for this group between the 1910 and 1980 decennial censuses. Therefore, we can only give percent of age - relevant groups

for these two points In time.

"College freshmen" refers to first-time and full,qime freshmen in college. 5



Table 22

PERCENT FEMALE ATPoINTS IS THE
EDUCATIONALPIPELINIa RELATIVE TO THE PERCENT

FEwILE OF AGE-RELEVANT POPU1.ATIO0 SY YEAR 11970 TO 1980)

Year

Percent Female

High School College

Cradatit Freshoenc B.A. Degrees

M.A. Professional

Degrees Degrees Ph.D. Degrees

(Peicint finile

of age-relevant

population,
(18 year olds: 49.31 (22 year olds: 49.81 125-29 year olds: 50.21 130-34 jest olds: 50.61

all years]

1970 51 45 43 40 13

1971 ;2 46 43 4C i 14

197: i: 46 44 4I 8 16

1971 52 47 44 41 9 18

474 52 48 44 41 12 19

1975 53 47 45 45 15 21

1976 5: 48 45 46 18 23

1977 SI 49 46 47 211 24

1978 )1 51 42 48 23 26

1979 `wi 51 48 49 25 28

1980 Si 52 49 49 27 30

Scum's:. The pfrcent female for 8.A;, M.A., Ph.D. and professional- degrees costs from MU, Wand If). The percent

femili for high gthoof graduates conks iron the National Centet for Edmtional
Statistics; Pivot of EduOational SUitif-

,,rricsii 1911-1982. The percent female for college freshon_comes_frOn the COOperitive InscItmcional_lesearch Program

at thi Uniciersity of California Loa Angeles, The AMOPfdern PPethman: National Norms setts from WI to 1940;

SOW,: U.S. Bureau of the C0010t, Cortertt
Population Reports, Series P-25, NO, 917; Preli4inaryEstimates of the

IT,i74!! rlatei b? Age, Sim, Ofd Reici-: 1970 to 1981i U.S. Government Printing °frit*, Wathingtoni D.C.4

1482..

FreAhmen" refers to first-tiii ihd f1111-time freshmen In college.
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Their losses from the educational pipeline subsequent to high

school changed across time. Up to 1979 they had higher losses

than men from high school to college entry; Their losses from

college entry to the B.A. degree were only slightly higher than

men s and stable across the decade. For most of the decade

their losses from the B.A. to M.A. degree were lower than men's

and increasingly lower as the decade progressed. Their losses

from the B.A. to a professional degree--and probably to the

Ph.D. degree--were higher than men's but decreasingly so across

the decade.

In sum; the underrepresentation of blacks; Hispanics; American

IndianS, and wodien among quantitative Ph.D. degrees is partly attribut-

able to their underrepresentation at the Ph.D. level itself; Interven-

tions that increase retention in the educational process itself should

therefore increase the representation of these groups among quantita-

tively-based Ph.D.'s. However; the groups have different patterns of

pipeline loss6S that precede their ultimate underrepresentation at the

Ph.D. level. These different loss patterns imply that subgroups differ

in their needs at different points in the pipeline: For blacks the

losses are dispersed across the pipeline; For Hispanics, they are

Concentrated earlier in the pipeline (high school graduation and college

entry' points). For American Indians they occur at least between college

entry and the B.A. degree. if we had adequate data for this subgroup,

probably would also find disproportionately high losses at high

school graduation and college entry: However; this subgroup does not

ShOW disproportionately high ;oases after the B.A. degree. For c-07t:en the

losses are concentrated at the end of the pipeline (from B.A. to Ph.D.),

hut dvcreasingly so.

FIELD CHOICES
_

Thi; section describes subgroups' field choices; gien a particular-

level of educational attainment. It completes our attempt to separate

persistence from field effects on subgroup shares of quantitative Ph.D.

degrees.



Minority Field Choices

Associate degrees. Associate degree fields are relevant to the

issue in two ways. Theoretically; the arts and sciences curricu UM

at the associate level parallels the first two years of the P.A.

aegree. Thus, we can regard the percent of each subgroup with an

assoriate degree in this major as an upper limit on the percent cf the

group s associate degree graduates that might transfer into a B.A.

tcac.. Table 23 shows that about a third of all racial and ethnic

groaps (and men and women) select this field:
s Hispanics and American

:ndians select it some -what more frequently than the other racial and

ethnic groups, but the differences are not large.

Occupational curricula at the associate letel also vary in their

science orientation. If a subgroup underrepresented among quantita-

tively-based Ph.D. degrees over-chooses scientific associate degree

curricula; we might expect their percent in the more scientifically-

based B.A., M.A., and Ph.D. degrees to increase as their edUcational

attainment increases. Unfortunately, curricular categories encompass

mixed collections of subfields.6 It is therefore not clear

which curricula might presage an increase in quantitative degrees as

educational attainment itself increases.

B.A. degrees. Table 24 shows that about In percent; or 1 o out of

every 10 B.A. students, choose quantitative fields. Asian-Americans

choose them at almost twice the national average; whites and Hispanics,

at about the national average; American Indians, at about 80 percent of

the national average; and blacks, at about nO percent of the national

average; or at the rate of 1 out of every 10 B.A. students.

These data ilAicate that Hispanc A:7,41 1;;d Ian underrepre-

sentation among the quantitative FLA: degrees is primarily attributable

to highei losses from the pipeline; not to field choice. For blacks

We report field choices for 1978/79 only becansecalculations for
all three years (197S/7b;_1970/77i and 1979/80) showed little difference
Across time for the racial and ethnic groups.

6 }or example, the natural s- ience category includes agriculture,
food services; home economics, generai natural sciences; marine and
oceanographic sciences;
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19,8/79 01S11I1MOS OF ASSOCIATE ICIZE CIATIOATtS 1Y FT 1.1, wE RED EIRSICM, AND S Eta

licial

and Ethnic

Ctoup mid

5.1

Total

bodge
Deists

Total 505,015 100,0

Altes 415,818 100,0

Mach 45,162 100.0

hisproll 15,960 100,0

Wilco Indio 3,073 100.0

Aeon brims 9,402 100.0

Field

lushes Health and Parr *Mica' And Arta 6 Stimuli

and Data Processing Wical Tech- Demerit! Katutal Science Public Service and Colieral

Comerce Technologies nologies Techoologier technologies Techoologiel Provo
Abomm...Immswe.fte.m.m.

n.1 2,3 17.1 13,7

22,4 2,7 11.7 13,9

16,6 2.9 14.7 12,0

25.6 2.9 11,4 11,6

19,1 1,8 16.0 15.5

22.8 3,8 11,4 163

Wow 168,163 MO 26,3 24 29,1 1,6

tin 211,852 110,0 18,3 2.6 4,6 27,9

3,9 7,4 31.4

4.1 7.2 31.4

2.1 10.1 11 7

1,6 7,7 36,9

3,8 6,6 15,1

1,5 613 33,1

2,8 6,6 Al

5.1 6,4 31,9

a
Sourre: tipirtotat of Educstioo, Office lot Civil lights, Data an Earned Ikgries Conferred by Institutor 04 4iiir tdaltim ftoe,

Ethrieit:,,-, Ind ri,t; Academic Year '.1i7i4IP9-, 1981.

pdisilalftrowdepftoWaWe



Table 24

a
TRENDS IN DISTRIMICIN OF BA. GRAMM'S RY FULD, SEY, RACE AND ETPN1rITY 1197314 TO 1978179)

Lula:

inc Ethnic

Sea Croup Year

..m.411=1=1 =1141.........M.P.I.110

4.111=1=
Oercen0

06ant !tat i4ely-15sed Dist iplites

Total Physical Carlow Biological Social _ All

D.A.s Total Total StitaCti Kittusatics Sciences Sciences Engineering Sciences Winos Ed4catiOn Other

Total Total

!lacks

Hispanics

American

Indians

Wan._

keerIcena

1973/76 989,200 100.0 11 3

1975/76 912;000 100.0 li 2

1976177 841,438 100.0 16 2

1978179 911,631 100.0 16 2

1973174 912,300 100.0 17 3

1975/76 811,772 100.0 16 2

1976177 805,186 100.0 11 3

1978/79 802,665 100.0 17 3

1973/74 52,100 100.0 4 1

1975176 59,187 100.0 9 I

1976/77 58,515 100.0 9 1

1978/79 60,301 100.0 10 1

1971174 12,800 100.0 11 3

1975/76 26,220 100;0 19 1

1976/11 16,661 100.0 14 2

1978/79 28,719 100.0 15 2

1973/74 ?AO 100.0 14

1975/76 3;496 100.0 12

1976/77 3,3h 100,6 12

l9 78fT9 1,410 100.0 13

1971/74 9,300 100.0 28

1975/76 11,321 100,0 26 3

1976/77 13,745 100,0 24

1978179 15,542 100.0 28 3

NA

0.6

2 0.7

1 0.9

3 NA_

2 05
2 0.7

0,9

0.6

1 0.6

5

3

2

2

4

k.

t .4

05

6,7

6

5

6

5

6

NA

0.2

0.5 5

0,1 4

Males 1011tel 1975/76 444,168 100,0 22 4 2 0.9

1971/79 418,271 100:0 24 4 1 1:3

1975174 25;660 100.0 14 2 1 0.$ 5

1178/71 24,675 100,0 15 2 1 1.1 S

1975176 13,594 100.0 19

1978179 14,331 100.0 21

21

19

14

15

118

17

31

33

5 18 17 lb 13

16 19 14 V.

21 14 18 30

19 15 11 34

18 16 16 33

16 19 14 35

77 13 27 24

24 16 74 27

23 17 22 29

3 20 19 19 31

23 12 16 34

22 15 11 32

S 23 14 16 23

5 19 19 16 31

8 13 14 17 32

ip 20 12 :1 35

19 13 71 34

20 15 II 34

10 20 li 7 27

9 10 16 7 12

9 18 19 7 17

12 15 71 S 11

8 20 23 8 27

12 16 26 7 27

27 73 14 21

27 25 12 26

9 24 22 10 2S

10 30 25 10 24



Tab 1r 1; ifonttnAl

Fte145 (Percett)

Notitativelr-lased Discipliros

an4 Total Ptroical 1,4rputer 1 101°0 cal Social

Sea r,-,roup Tear 6.A.s Total Totil Sciences !", a t fez t its Scittces Sciecces fzitneeritg Stietices ubeu Utrittro Other

maim 1915116 1,416 100.0 18 3 2 0:3 5 8 21 18 12 31

1918119 1,716 100.0 19 3 2 0,6 6 9 21 20 11 29

1915116 6;359 100.0 30 4 3 1,4 1 15 17 21 5 28

beam 1918119 8,119 1(4.0 38 4 2.1 10 20 14 23 4 22

Peselea Nue 1915176 387,004 100.0 8 1,0 1.6 0.1 4,5 0,1 17 _6 27 42

1918/19 314094 101.0 8 1,7 1,1 (:). 4,4 1;2 It 11 21 U

Hacks 1115116 33,527 It 0 6 0,6 1.3 (1.4 3,5 0,: 22 11 31 30

1918119 35,616 100.0 1 1,8 0.1 r1,1 1,8 OA 19 IS 24 35

ipi 19__ 76 12,628 100.0 8 0.1 1.1 0,2 5,1 0.4 20 24 40

1918119 15,18 1611).0 9 0.9 0.9 0,4 5,1 0,S 18 13 22 38

Writers 1915/16 1,572 100;0 S 0.4 0,9 0,1 1,4 0,1 19 S 32 39

Win 191119 1,674 100.0 6 1.1 0,8 0 1,1 t,1 19 10 27 39

Asleo- 1915116 4,964 100 ,0 21 1.5 1,1 0,1 15,3 1.0 19 11 11 38

Writes, 1918119 7,723 100,0 11 1,1 to 1,0 1 11 1 41

nlimovmmmlimmonoirriONIIIIIMPIONMIPAP.FOROPPINIMMOVAVV.11.1b1MOIr

kurc* ts 1913/74 tom fret the *rico Coixcll cc Education, A Fe Book on Bigifer Eloatiot, 14, 1916, ?stilt 16,225. Dots for

1915116 cow frog the Dilatant of lesIth, Educatirg, sd Ware, Offtce for Civil 44; Irtt4 on Frie 'eie. Confetvd NON Iggitiltiala
114741? t ilLN, Etklieit6 (4 tar Dm lot 1918117 ccee fro. the perint of Uncetioa, ktional

Center 'fir Flarstioul Stodatice, f rational statiltiei, 1983, Mlle 111. Date for 191119 cow fro the Departwot of Ugutio4,

t)Ifirt 1'0 Civil Itt 11t4 on Elite! Doolvoi Cotferrtd 114.4oition Plot; Ethnioit; Ser, kio !ear
, 1981.

6t)
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Loth pipeline losses and field choices contribute to their undertepre-

sentation among quantitative B.A. degrees.

d,,grees: As Table 25 shows; at the M.A. level 1 out of every

I0 M.A. students aooses a quantitative field, a smaller ratio than at

either the B.A. or Ph.D. levels. At this level Asian-Americans choose

quantitative fields at more titan double the national avorage; whites and

American Indians; at about the natiomi.i; average; Hispanics, at 80 percent

of the national average; and blaas, at 40 percent of the national average.

ke can conclude that for American Indians their greater attrition

1,ri,a- to the M.A. degree; not field choice at the M.A. level itself; is

reS16nSible for their underrepresentation among quantitative M.A. degrees.

Field choice contributes to Hispanics' underrepresentation, but dispro-

portionately high attrition prior to the M.A. level has more effect.

For blacks both pipeline attrition and field choice at the M.A. level

cortribute to their underrepresentation among quantitative M.A. degrees.

Ph.D. degwes. Of all U.S. citizens who earn Ph.D. degrees; 3 out

of every 10 choose quantitative fields (Table !e). Asian-Americans

again choose them at twice the national average. In 1979/80, for

example; e out of every 10 Asian-American Ph.D. graduates earned their

degrees in quantitative fields; White Ph.D. graduates ehoose them at

the national average; Hispanics and American Indians, at about two-

thirds of the national average; and blacks; at about a third of the

national .werage; or at 1 out of every !J degrees.

Thus; Hispanit, and American Indian underrepresentation

amag quantitatively-based Ph;D; degrees is attributable to attrition

from the pipeline and field choice effects. Blacks lose "field" grounu

just as they lose attainment ground: at several points in the process.

Tb" per-Lent choosing quantitative fields decreases across degree levels:

at the B.A. level, 00 percent of the national average; at the MA;

1*.vel. 40 percent of the national average; and at the Ph.D. level; 33

poreent of the national average.

Professional degrees. At the professional degree level about 4

out of every 10 members of each racial and ethnic subgroup except the

Asian-Americans choose physically-/biologically-based fields (Table

Hf the A. ian-Americans, about o out of every 10 choose these fields;



Table 25

TRENDS IN DISTRIBUTION OF M.A. GRADUATES BY FIELD; SEY, RACE AND rITNICITY (1975176 TO 1978179)1

Fields (Percent)

Quantitatively-Based Disciplines

Racial

and Ethnic Total Physical Daputer Biological Social All

Sii Group MAT M,A48 TOtAl Totill Sciences Mathematics Sciences Sciences Engineering Sciences Baldness Educatio. Other

Total Total 1915/76 294,390 100.0 10

1976/77 298,322 100.0 10 2

1978/19 281,465 100.0 10 2

0.8 2 4 8 13 43 26

0.8 2 4 7 14 42 21

0.9 2 4 7 16 39 28

Within 1915/16 262,851 100,0 10 2 1 0,8 2 4
8 14 42 2:

1976177 265,147 100.0 10 2 1 0.8 2 4 7 15 40 28

1978/79 249,092 100.0 10 2 I 0.9 2 4 7 17 38 29

Blacks 1915/16 20,351 100,0

1976/77 21,024 I00;0

1978179 19,397 100.0

. 0.3 I I 6 8 61 21

0.4 1 0,3 1 1 1 8 60 21

0.4 0,4 0,3
1 1 6 II 56 23

Cispanics 1975/16 6,356 100.0 7 1 1 0.1 1 4 9 44 31

1916/77 6,369 100.0 8 1 1 1,2 I 4 11 9 44 2t

1978/19 6,459 100,0 1 1 1 0,4 2 3 7 12 43 31

Askicon 1975/76 795 100.0 10 1 1 0;9 2 S 1 9 49 25

tndians 1976/77 967 100,0 7 2 1 Q.) 2 2 6 11 )0 26

1978/89 999 100.0 9 3 I 1;6 2 2 7 14 45 26

Wan.- 1975/76 4,037 100.0 23 2 1.6 3 12 1 18 23 28

Americans 1976/77 5,115 100,0 14 3 2 2,1 3 14 8 18 19 32

1978/79 5,518 100.0 27 1 2 2,7 4 15 6 23 17 28

ktes 1975/76 139,539 100.0 16 3 1 1.3 3 8 9 23 28 24

1978/79 123;776 100.0 16 3 1 1,5 3 1 8 27 24 25

Black, 1915/76 7,809 100.0 7 1 1 0.7 1 3 9 16 47 22

1978/79 7,046 100,0 1 1 1 C,6 22 39 24

Hispanics 375/76 3,305 100;0 12 2 I 0.4 2 7 10 15 35 28

1978/79 3,141 100.0 11 2 1 0,4 2 6 9 19 33 27

AllefiE4 1975/76 432 100:0 16 2 1 1.6 2 9 7 15 39 23

IndliMs 1978/71 495 100.0 14 5 1 1;2 2 4 5 22 13 25

Asian- 1975/76 2,499 100.0 31 4 3 2.0 3
1t.1

23

Americans 1978179 3,330 100,0 37 4 2 3.5 3 24 6 29 9 19



Table 25 (continued)

olirmtoim*.+...
Fields (Percent)

Quantitatively-Based Disciplines

Racial

And Ethnic

Sex Group Year

total - _

M,A.s Total

Social All

Sciences Business Education Other

_ _
Physical

Total Science.

Computer Biological

Mathematic. Sciences Sciences Engineering

10..A.

Females Aire' 1975/76 123,312 100,0 u 0.9 0,2 1.4 0.3 57 30

1978/79 125,316 100,0 0.7 0.1 0.4 1.1 0.6 52 32

Black. 1975116 12,542 100,0 2 0.1 0.5 0.1 0,A 0.2 5 70 21

1i1$09 12,351 00,0 2 0.2 0,1 0,2 1,0 0.2 5 66 73

Hispanic. 1975176 3,051 100.0 3 0.1 0.6 0,1 1,1 0.3 6 54 '15

1978/79 3,318 100,0 3 0.4 0.4 0,3 1.6 0.3 5 53

American 1975/76 363 100.0 2 0.0 0.8 0.1) 1.7 0 2 88 1

Indians 078179 504 Imo 5 0,6 0 2,0 1.6 0;4 5 57 26

Allan- 157/5176 1,538 100.0 10 1.9 1,6 1.0 3.) 7,0 )6

American. t08/79 2,188 100.0 11 1.4 1,1 1,6 4,2 2;2 41

F.Odicee: Osta for 1915176_come from the Department_of Health, Education, and Alfa', Office for Civil Rights, WO on PrIld Demot

Conferred from Institutions of Nigher giadtiaiitjdael Ethdait9; aid S'er, kademiclear /97546, 1918; Oats for 1916/77 come from the

Department of EducatIoni National unterfor Mutational Statisticii Digest of EduOtiondl Statistics, 1980, Tibli III.- Oita for- 1978119

COMe ft.% the Diortsent of Educatioa, Office for Civil light.; Data on
Parted blegreee Conferred by Institutions af Nigher Watian by Aida,

and Sai Acadiiie reg 108.1979, 1981.
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Table 26

TRENDS IN DISTRIBUTION OF Ph.D. CRAMATES 1Y FIELD, SEX, RACE AND ETHNICITY (1915176 TO I979/80)a

56

Racial

and Ethnic

Croup Year

Total _

Ph.D.s Total

Pieldi (Percent)

Quantitatively-Based Discipline;

_ _All

heirless Education Othit

_ Physical

Total Sciences Mathetatics

Computer Biological . _Social

Idences Sciences Engineering SCiences

Tail Total 1975176 29,731 100.0 29 10 0.7 10 20 3 25 23

1976/77 29,364 100.0 29 10 0.6 10 6 20 2 26 23

1978179 28;714 100.0 29 9 2 0.7 11 6 19 2 15 25

1919180 27,350 100.0 11 10 2 0.6 12 6 21 26 18

Whitii 1915/16 27,435 100.0 29 10 2 0.7 10 6 21 3 24 23

1976171 26;816 100.0 30 10 2 0.6 11 6 21 2 25 22

1978179 26;138 100.0 29 9 2 0..7 11 5 19 3 24 25

197940 24;565 100.0 29 10 2 0.7 12 5 21 b 25 22

Nike 1915/16 1,213 110.0 10 3 1 0.0 4
2

15 1 55 18

1916177 1;253 100;0 11 4 1 0.1 2 2 18 1 55 15

1918/79 1,268 100;0 11 4 1
0,j 4 2 19 1 49 19

1979180 1,095 100.0 9 2 i 0.0 4
2 20 b 55 24

Hlopanics 1975176 406 100.0 21 7 3 0,3 6 20 2 3i 23

197607 522 100,0 21 7 3 0.0 5 22 1 31 25

1978/79 453 100.0 19 b 1 0.2 8 5 23 1 30 27

1979/80 4'?0 100,0 19 E 1 0.2 6 6 22 b 32 16

Marian 1975/76 41 I1N,0 it 1 0,3 4 ) 13 6 38 25

Indians 1916/71

1978/19

ttil

104 100,0

28

15
n
li

1.1

0.0

16

6

2

2

17

26

3

3

34

41

18

14

1979180 106 130,0 19
0

0,0 9 3 17 b 50 21

Asian- 1175/76 13 100.q i5 15 i 0,7 15 20 12 3 10 19

americans 1976/77 658 100.0 5; 14
i,

4 1,4 16 19 13 2 11 17

1978/79 811 100.0 56 15 fA 1,0 16 23 11 I 12 18

19700 1,097 100.0 61 17 4 0.8 14 25 13 b 8 IA

Males Whites 1975/76 20,853 100.0 34 12 0,f, 11 8 20 3 21 22

1978/79 18,433 100.0 34 12 0,8 12 1 18 3 20 24

Blacks 1175176 771 100.0 13 0.0 17 2 50 18

147M/79 734 100.0 14 0.4 19 2 42 22

Hispanics 1975176 294 100.0 24 8 0.3 23 3 30 20

1978/79 302 100.0 24 1 0.3 22 I 28 25

71



lale :h ((method)
mo.....1101arwm 111.......11,.........61.11010.

Fields (Percent)

Quantitatively-Based Discipline

Radi

ethnic TOW Physical Computer Biological - _Social

Ses cloup Year 01,13,,e Total Total Sciences Mathematics Sciences Sciences Engineering Sciences Business Education Other

American 1975/16 77 100.0 22 10 1 1.3 5 4

Indians 1978/19 69 100.0 22 10 0 0.0 9 3

Asian- 1975/76 480 100.0 59 15 4 0.8 14 24

Americana 1978/79 646 100,0 61 15 3 1.2 14 28

Females Whites 1975/76 6,582 11:10.0 15 3 1.1 0.3 9 0.8

1978/79 7,705 100.0 15 3 1.2 0,4 JD 0,7

Blacks 1975176 442 100.0 5 1 0.2 0 4 0.0

1978/79 534 100.0 6 1 0.2 0.2 4 0.4

Hispanics 197546 113 100.0 14 0.9 r)1 6 Q.9

1978/79 151 1000 11 3 0;7 0 7 0;7

Amerlcto 1975/76 16 100,0 0 0 0 0 0 0

Indiati 1978/79 35 100.0 3 3 0 0 0 0

Win- 1975/76 103 1000 40 14 7.9 0 21 1:9

Americans 1918/79 165 100,0 41 13 4.9 0 24 1.8

14 8 35 21

26 3 36 13

12 4 8 18 '

10 2 9 17

23 1 32 21

22 1 35 27

12 0 64 18

19 0,4 S9 16

12 0 43 30

25 1 33 30

it, 0 50 44

7 3 51 17

11 0 22 15

15 0 22 20

a
Datm for 1975/76 come from the Department of Health, Education, and Welfate, Office (Or Civil Rights, Data on Earned Degrees Conferred fron

Notitutirne of Higher Lica by Race, Ethnicity-, and Set, Acadric rear 1975-76. Data for 1976/77 come prom the Department of Education;

Nationit. Center for Educational Statistics, Digest of Edwational Statistics, lqq-, Table 1_11; Data to: 1978/19ccee from the Department

of Education, Office for Civil Rights, Data on Earned Degrees Conferred by Ingitai .ons (If Righ¢r Ethect ion by Race, Etkniait9;

rear 197P-1979, 1981; Dita for 1919/80 towhee the_National Academy of Sciences and National Science Foundation, Siontry *part

; \ttorute Recipients free ',kited States tMivereitiee, 1980.

The data source for 1979/80 Includes business in all other fields.



Iii! le 27

TRINDS IN PROFESSIONAL DECREE GRADUATES BY FIELD; SEX; RACE AND FTRICICIIN (1975/7 I-) 14-x -!9)a

Racial

and !'thllic

Group Year

All

Professional
Degrees Total

Fields (Percent)

Medicine Law

Other Physically- Other non-Physically-
or_Biologically-
Based Fieldsb Fased Fields('

'..tal It-i1 1975/76 60,161 100.0 22 54 16

1976/77 63,252 100.0 21 54 17

1978/79 66;679 100:0 22 53 16

': ices 1975/76 54;989 100:0 22 54 16

1476/77 58.422 100.0 21 54 17 Q

1978/79 60,919 100.0 22 53 16 9

31a.ks 1975/76 2,667 100.0 27 57 9 A

1176/77 2;937 100:0 28 53 11 6

1478/79 2,829 100.0 27 51 in 10

Hispanics 1975/76 1,404 10M) 22 61 12 S

1976/77 1,076 100.0 21 62 10 F1

1978/79 1;636 100:0 28 55 11 5

Aner1can 1975/7E. 2) 100.0 .1'

Iridi4h 1976/77 196 10C,::7 I5 62 20 3

1978/79 210 100.6 18 58 ..
,-
..

Asian- 1975/76 904 100.0 25 35 35

Americans 1976/77 1,021 100.0 26 18 31

1978/79 1,185 100.0 31 33 32

Males Whites 1975/76 4),603 100:0 22 51 17

1976/77 47,777 100.0 21 51 19 .4

1978179 46;677 100:0 22 50 17 11

'slacks 1975/76 1;992 100.0 25 59 10

1976/77 1,761 100.0 27 51 12 f:

1978/79 1,778 lon.o 28 48 10 I.

Hispanics 1975/76 1,155 100.0 21 60 13 6

1976/77 893 100.0 21 62 11 h

1978/79 1,227 100.0 27 54 12 6

Ailerican 1975/76 :7) 100:0 20 34 3

Indians 1976/77 159 100.0 16 60 21 3

1978/79 145 100.0 11 55 25 3

Asian- 1975/76 699 Imo 25 31 36

Americans 1976/77 776 100:0 28 34 33

1978/79 842 100.0 31 30 34 '-,

Females 'Plites 1175/76 $.386 100.0 22 66 8

1)76/17 10,645 100.0 21 65 10 5

1978;79 14;142 100 :0 21 64 IO

Blacks 1975/76 675 100:0 30 62 5

1976/77 776 100.0 31 57 9

1978/T1 1;051 100.0 26 61 9



(continuei)

Fields fperceitt

Racial
and Ethnic

All

Professional

Other Physically
or Biologically-

Other non- Physically-
or Biologically-

Group Year nigeoei TOtal Meditint I-.4a Rased Fieldsb Based Fields'

Ittspanirs 1975/76 249 100 0 24 65

1976/77 183 100.0 24 67 3

1978/79 409 10,0.0 31 59

American 1975/76 29 100.0 38 55 3 3

Indians 1976/77 37 100.0 14 73 14

1978/79 65 100.0 20 63 17 0

Asian- 1975/76 205 100.0 24 40 33

Athericans 1976/77 245 100.0 20 53 24

1978/79 143 100.0 31 41 27

Aseurces: Data for 1975/76 come from the De04i-t-itt of health. Education, and Waltare; 0:_fi-k for

lull Rights. . 'n .-24c2r.0 f .1T;;wP ..

Ye.2r :FZ-76, 1978. Data Fcit 1976/77 tote from the Deparvrient of_Education. NaItonal

ante l- !Or Educational Statistics. Ofjest 1980, Tible 111. rata or 197m/-,

:ome from the Department of Education, Office for Civil _Rights;

:f .,ifjkcr El4cati2,1 R2CC, F.?11° 1.)'4-;.J7J; 1981.

bother physically- or biologically-based professioral degrees include degrees in: Stncistry,

,-,,tometr,:. osteopathy, podiatry, veterinary medicine. and pharitta&.

)t.her non - physically- r,r biologically-based professional degrees incN,t,,, degrees in thealOgY

A lame mimber of male theology degree's in znis year and the Very small tOtat number cf Amert. IN

7::.!1An prote-isional degrees account for this peculiarly nigh percew.

Female Field Choices

Arring B: A; degree graduates (Table 28)i somewhat under 20 perL:.'nt4

r:1!oose quantitative tields. For the lat decade 3 out of every 10 moil

chose thesis: fields; one out of every 10 women. Thusi the increase in

the female percent of quantitative B.A. degrees is essentially attri-

LUtable to the increased percent of women who obtain the B.A. degree

itelf, not to an increase in the percent choosing a quantitative field.

At the t.A. level (Table 29). 1.2 of eet 10 n.A. students in

1979/80 chose quantitative M.A. fields. as opposed to 17 of every 10

M.A. students in 1969/70--a 30 percent decline. Both male and female

students chose quantitativ2 fields at lower rates, the decline for male

`_Tables 28-31 choi slightly higher percents in the quantitatively-
based diStiplineS than_the_racial and ethnic tables because they include
economics in the quantitative field totals, Repr)rti; of field data by

race and ethnicity subsumed economics in a general social science

category.



T461 i. 28

Tifts IN THE 01STRI6M0NIW INE: AND mtALE B.A. WDUATES BY FIELD (1964110 To 1979Nq

Fields (Percent)

Quantitativulv-Based DLsciplines

Total Physical Computer Biological _Soda: _ All

sex %.'tar B.A.s Total Total Sciences Mathematics Sciences Science,. Enginetring Eronomics Sekno,s &Mug' &Nest fon Mil
......,.....................,...++,

Hal 1464/10 742,116 MA 19 1 1
0.2 5 6 1 i 16 11 21 3/

140/71 839,130 100.0 18 3 1 Oi 4 6 2 16 14 21 32

14/1/72 887,211 100;0 17 2 1 0,4 4 6 2 16 14 22 32

1412/13 921,362 100.0 11 2 3 0,r) 5 6 2 16 14 71 12

1411/14 945,176 100.0 11 7 2 11,"; 5 5 2 16 14 20 11

1914/1''4 922,911 100.0 11 2 2 0,6 h 5 2 15 14 18 15

191'/16 925;146 100.0 17 2
1 0,6 6 5

1
t 14 15 17 36

1476/77 414;549 1000 18 2 2
n,7 6 5 2 11 17 16 17

1471/78 921,204 100.0 18 3 1 0,6 6 6 2 13 18 15 11

1418/1 921,390 100.0 19 1 1 1,0 S 1 2 12 19 14 17

109/80 440,251 100.0 14 1 I 1,2 5 7 2 12 20 13 )6

male 19i;9/10 451,097 1004 11 4 4 0.1 6 10 3 26 21 9 26

1910/11 475,594 100.0 26 4 3 04 4 6 2 16 14 21 12

1971/72 500;590 100.0 25 4 3
0,6 5 10 3 lb 22 10 21

1971/13 518,01 100.0 25 3 3 0;1 6 10 2 16 22 10 27

143/74 521;313 100.0 25 1 2 0.8 6 9 2 16 22 i 28

1474115 504,841 100.0 25 3 2 (L9 7 9 2 15 22 9 29

1915/16 504,925 100.0 24 3 2 03 7 9 2 14 23 8 30

1976/71 495;545 100;0 25 4 2 1.r, 7 10 2 13 24 0 31

14i1/18 '87,342 100,0 26 4 2 01 1 11 ''. 12 24 8 Iil

1918/79 471;144 100,0 V 4 1
1.1 6 12 2 11 25 7 li

1479/80 477,150 110.0 :8 4 1 1,6 6 11 3 10 26 1 28

r,..iiiIi. 196u/70 141;214 101-,A 8 1 3 0.h 3 0,1 0.'i 16 1 16 17

1410/71 :',64,11h 100;0 7 1 3 0.1 1 9,1 9,.; 16 j 36 39

141111 386,613 100.0 7 I 2 0,2 3 (I1 0 .:, 16 3 17 38

1411 1 404,171 100A
..

, 1 2 O 3 0.2 0;) 16 3 35 39

14;1/74 418,461 100.0 1 I 2 0-.2 4 0.2 0, lh 4 3) 40

1474/7s 418;042 tan;0 8 '
! 2

0 7 4 1;2 OH 15 i 21 42

1')/16 420,821 moo 8 1

,

,
,. 4 0,4 Id li 1 27 43

lq14477 421004 100.0 4
1 I 03 5 05 0.8 14 1 24 44

1i17/18 433,817 100;0 Q I 1 0,4 5 0,4 0.4 14 10 23 44

1418/14 444;046 100.0 4 1 1 4.6 4 0.1 1.0 13 12 21 45

l'IMixo 4f,:;501 100.0 10 1 I 0,7 4 1:4 1.2 13 14 19 64

.. . . women, ARP

Source: Narionil Center for Educational Statistics, P:',,,y3t Ehovimtl!
1971.1981; Dipattment of Ntalthi Education,

.0;ultare, and Demrtment of Education. Mr data reported 111 the V* tom* from th*, National Center's Famed roper: ainfenvi data itrieg

6.4 10A:71 6 147441:



IA, 29

il0rli9S IN TO DISTRIBUTIN OF MAIF AND OAF 93t. hKADCATES BY FIFO (1969/10 10 1979/801

quamtltativelvdased Di,,tplint

TOW Nsicji Computer Biological Social

Sex lcdt M.,1,s Total Total Sciences Mathematics Sciences Sciences Engineercl ECOn011ii0; Silences Business Education Other

All

total 1164/70 208,291 100.0 17

1470/71 230,504 100.0 lh

1971/1; 251,611 100,0 15

1412/71 2! 3;111 100,0 15

147104 217,033 100.0 I

1414/15 292,450 100.0 12

147Y/7h 311,111 100,0 12

197h/71 311,164 100,0 12

1417/78 111,620 100:0 12

1918/74 11,11,074 100,0 12

1979/80 244,095 1017,0

3 1

3
1

2 2

2

1

2 1

2 1

2 1

1 2

2

1 2

1 2

1

6

ti

5

Male 1969/10 12',K24 100,0 25 4 1 I 1 12

1470/71 138,146 100,0 .'1 6 7 1 3 1

1971/72 144,550 100,0 22 4 2 1 11

1472/71 154,468 100.0
1)
.., 4 2 1 3 11

1471/74 157,842 100,0 ,41 3
2 1 1 I In

1974/75 161,40 100.0 19 1 ,
)

1 3 4

197',176 167,248 105,0 19 3 .i 1 1
4

1176/77 10,783 100.0 14 I I I i
4

1477/:8 1.1 ;212 105;,0 14 3 1
2 1

1
10

1918/79 153,310 100,0 19 3 1 2 1
4

1919/80 151,159 100,0 20 3 1
2 1 I 10

1 male 1464/70 82,667

071)/71 42;13 100.0

1971/72 102,081 100.0

1472/73 108;1101 100,0

19;l/7i1 114,141 100;0

14:4rn 110,880 500,0

1915/7h 144,521 100,0

197h/17 144,141 101,0

147;118 1S0,408 100.0

141i;/74 141,704 100.0

1979/40 141,41h 100,0

6 1 2 0,1 2 0;2

5 1 1 0.2
1 0.2

S 1 2 , 0;2 ,4 11.1

S 1 1 0,2 2 ni

5 1 1 0.:
, IL i

4 I 1 0.3 1
11;1

4 1 1 C,3 1 0.4

4 1 1 tr, 3 0,4

4 1 1 0,4 2 0,6

4 1 I o, 4
2

ti,h

1 1 0.4 2 13,0 0,3

1 10 10 18 24

1
6 12 38 28

1 h 12 34 28

1 ti 12 40 28

1 h 12 q 21

1 6 12 4' 28

1 6 14 4 28

I 6 15 40 28

1 6 16 38 29

i 5 17 31 29

1 5 19 35 29

10 16 28 20

7 18 28 21

1 1 20 28 21

1 7 19 28 ;4

1 7 19 29

1 1 21 28 25

1 23 27 25

1 6 24 2h 2h

1 f5 2'i 24 26

21 23 26

28 20 21,

1 5 3 30

J 43 .3)

1 56

1 56 3$

56 2)

2 57 12

1 57 31

4 ti 31

5 53 32

52 32

0 33

. a , . .. .
5our.: National (Ater tur Liotativnal Statistics, series, 1911-1981, Department of Health, Education,

and and 0+Tartment of Education. The data reported in the come trom the National Center's ry,:;,7,61 data .Serbs

tor 1'oh9-70 to 19100,
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TAW.; IN T0F. DINTFIBUTliN oF 4ALE AND 1EM411 (A2 RATES F,Y :11J 11469/70 TO 1974/S01

i ;eh:, (re:, t

12iiantitatie4-BaSed

Taal Physical Computer Biological Social All

Sex Year PhAs Total Total Sciences Mathematics Sciences ,,,iences Engineering Economics Sciences Education Other

Total 1964/70 29,866 100.0 45 14 O.4 li 12 12 :) 23

1910/71 32;107 100.0 43 14 4 D.:: 11 II 2 12 -...0 2i,

1911/72 31,361 100.0 41 12 1
0.S 12 11 2 12 21 27

1472/73 34,771 100.0 38 12 1 0,h 1;5 11

2

12 21 29

0 21473/74 33;816 .100, 17 II 1 0:h 10 10 13 22 2S

1974/75 34,083 100.0 36
11 3 0,h

111 9 2 14 22 16

1975/76 34;064 100,0 1, 10 1 0.1 Iii H 2 15 23 29

1476/77 33,232 161,0 10 2 ,
0.1 10 8 2 24 28

1171/78 32,131 109,0 10 1 0.6 lo t 2 i4 24 21

117A779 32;730 100;0 9 2 ,
o:/ 11 8 2 14 24 31

1174/80 32,632 100.0 31 9 2 0.; 11 8 2 14 24 28

Mal, 164/19 25,890 100.0 48 11
T
4 ( .4

11 12 3 12 20 2'

1470/71 27;530 100.0 4A 15 w 0,5 11 11 2 11 18 25

1611/72 28,09d 1n0,0 4. 14 4 6 n H 3 11 19 25

142/73 28,571 1000 42 13 3
1,6 10 12 3 11 19 27

1471/74 27,365 100 ;0 41 12 A 0:1 10 12 3 12 19 27

1074/15 26,1117 100.() 41) 12 ,
,, 1

. 10 31 3 13 19 28

1915/76 26,267 100.0 11 12 3
0,6 10 10 3 14 20 27

l 0741/71 25,142 100,0 11 12 1 0,8 11 0 3 13 21 21

1417/78 23,658 100,0 39 12 3 0 9 11 1 i 13 20 28

1478/79 23,541 100,0 39 12 1 0.4 II 10 1 12 14 29

1474/80 22,9SO 100.0 40 11 3 0.4 12 11 3 12 19 28

51;11i. 1969/20 1-,976 101;0
11
41

1970/11 4,577 100.0
11

1471/72 5;273 100.0 20

1472/71 6,206 100.0 19

19/3/74 64451 100.0 19

1414/1 ; ,2hh 100,0 id

147V16 l001.0 11

1476/77 8,090 101;0 16

1471/18 8,411 100.0 lh

1418:/.79 9;189 100.0 11

14/4/80 9,682 100,0 11

4

4

4

7

0 ! 12 04 1 17 30 n

0,1 11 0,r, I 17 10 1:

0.2 12 11,4 1 16 31 1:

0,2 11 0.4 1 17 24 1'.

0,1 11 0,9 1 18 31 11

0,2 16 51;4 1 18 32 li

0,) 9
0,4

1 18 )) °

11..! 9 (J ; '4 1 19 14 :11

Oa 9 0,7 1 11 15 10

0;3 10 n.' 1 18 36 .10_

0,1 10 1.11 1 18 3h 28

fluree: Natinnal (enter for [ducational Statistics, Yrr i,i4mti..r1 sefiPS, 1W1--1981, Deportment of

FdTHItion and 6ellare;.and Department of Education, The data repotted in the Ple.11 come (Tom the NatIntal Centrr'm Eon,'

dAta WriP4 for 1964,70 td 1919.80;
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-ALF 1,1,1) FFMALF FP0FERSTe,NAL 1:Fc1F.FF

HY 11964/71 To :F679 ;11'

--------- ---------
Fields (Perc,nt)

ir

A

A11

Iota/

Other 'Phvstc.1,v-
,r

FlellS

orher

Sas.eo

! LI : H.4 :9 34,41E 100.1 41 17 li

)'71 48,137 '00.0 19 27 23 22

421/72 ',4,617 I-10.0 17 40 21 22

147217a 61,171 l'r.0 /r 44 21 14

14;i/74 67;401 10'2.1 17 14: 20

1#7-17 ,-19,14 l'"iI.0 18 42 21 '.;

41;/76 7,;ii'd 100.1 14 43 2.I :e

li7p1/77 74,246 I00.0 17 41 21 33

07717.1 5O,935 1).0 IS 4'.:. 21 14

147s/14 81;120 100;0 18 43 20 14

147418' 81,666 101.0 1S 43 20 ;4

, :,j/ 7irl 31,177 10,1 23 .3 1s

, .-,/71 44,106 1J0.0 IA 22

19-1/.2 ,1;062 110;0 17 20 22

072/74 57,195 10f7.0 16 44 20 14

1 47 1/7! ';,1 .:0 I0)20 17 44 19 19

1,174/7: ;9,7-3'S 100.0 IS .2 21 19

102,/,-6 622;58 100,(7) IS 20 20

1976177 61;135 100.0 17 42 21 20

1477/78 62,172 100.0 lIt 41 21 21

1978/79 SI ?-t 100.^ 19 41 .hi

Iti74/80 s1,291 1f100 19 20 21

TomAl, 116',/70d I ;8=1 11'8?.0 38 44 9

1970/71 4,03! 10' .0 21 12 19

1471/72 4,S52 100.0 11 34 28 19

1072/71 5,72 100.0 lb 76 19

1 '443/74 7,906 100.0 14 41 : I Pi

1,47407', 11;166 100.0 16 44 18

1175-111-; 13,197 100.0 16 47 20 1;

1976/77 16;161 100.0 16 47 21 ;1-,

1977/78 18,763 100.1 16 48 20 In

107S/71 21,054 100.0 ih 48 20 16

1974/80 22;364 100.1) ih 48 .61 11,

-',out,e! National Center_for Educatm Statistics. i..tios, 104. o-

LO 47q-S1. Department of Health, Fducation, and Welfare and Departmvnt cf F:docltion.

0010! phygliAlly.' or biologically-based fJrn!a2-9sional degrees include 1ogro4.b in- d-.1-1t...ty.

optomctry, oste,yathv, podiatry, veterinary medicine, am', pharMac.

other non--.7-hysicaliy- or biologically - hawed prols:41-1141 degrees iorlud dt-gre . in thec1,

arc1iterture.

in :0'4/70 the d,,ta on professional degrees did not include at:hitocAnre or ;2narnacv._
years ther._ were relatively large categories, ro,,ghly equal In sl/'a . uk:h

hi:Jh proportions of women. _Their omission from the 1969170 prcfossiona: egrees shows t,P,

lie 11 -ch0L-e percents rsla.ive to later years, e,peciall- fc;



being 20 percent and for feMales 17 percent: Again; the increase the

:'mal percent of i4tiantitative !-L-A- degrees is priraatiiy attributable to

inc7eases in the ;iorent of M.A. degrees that go to vomea; not to

1:onges ih fielAl LhoiCes. Across tht decade the decline in the

dercrit choosing quantitative MA: fieMs was not lower for v ien

for men.

At the Ph:I); level (Table 30), iri 1979/810 a third of all students

chose quantitative fields, as opposed to 45 percent in 1969/70--a

decline w: 27 ;percent. Both males and imiiialeS those tl:;eae fields at

16»er rates, the decline for males att0 the decade being 17 percent

And for females 23 pw!roent. Thus; the increase ifi the ferule percent of

.illanitatie Ph.D. degrees in tne last detade is entirely attributable

to the in crease in the female percent of total Ph.D. degrees.

ass,ess
choice; the percents for 196q/7c,

for,'- the rel,sons described in the footnote to Table 31.

1970j71 to 1979/:§0, Dnut 4 out of every 10 professional degree

students choSe medical and other physicali=/biblOgie.ally-based fields.

Although an in teasing p.:rcent of the desti, in these field catego7ie.,.

»ent to women from 1970/77 to 1979/60; the pevien",..s of womc,7n choostag

the e two categories elvned noticeably attoss Me per(onts

men ClAbrjsing them eitheA increa:sed or declined only s'ightly.

In sum the increased percents o »omen in quantitA iVo fields it

.i:ff degree :re attributable to i-,Icrease, In the female per,ents

Jt each cliegree 1evel4 not to changes Ili their field choice..
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III. THE SCIENTIFICYMATZISMATICAL TALENT FOOL:
EMERGENCE AND CFAN6E

POLICY ISSUES

A ufnort of specialists represents the survivors of an if:ITiAlly

la ;er pool of indivAuals who initially pursued the specialty. A

repre,iontation within a specialist cohort :can be incrfAsed in

»ays: 'I) by imcreasii:g its share nf the initial pool more than, any

:nc_retse in its attrition from it; andior (2) by reducing its attrition

ponl by more that any decrease in its share of the initial pool

% affcct either the size of the initial pool or attrition from its

poli,..lymakers have to know when to target and what to 1:4ritet. This

sksc.t addresses the question of timing by examining the dynamics of

the scientific talent pool. The next section addresses the SUbStantiVe

is'.ue by identifying what drives people into anc; out of the ptiooL

itre we look at several questions. when Goes a pool of those with

scientific Jiterests first emerge in the cur.ational pipeline? When

d6,,s the pool seem to reach its maximum size? What :t :e the rates of

mii;r-at ion into and out of th,: puol as it moves through the pipeIine.7

What relationships exist bet Pn scie:Aific f.elA interests and mat!o-

mi..;;A achin.Yements at difterettt points in vhe pipeline?

Thv deficiton of the term; "scientificimathemitic4al talent pool,"

changes according to th.e., stage in educatianal p7:7,01ine. P,-lor to high

riot it i:,6?1!iisty. of those indivtivals uho express career I, 'erests

requile at !1:ast trainrig a quaintitativelybased field.

stage individiais who identify such career interests do not

,iessarily express college plans. Dur%log high schonl it cOnSiStS Of

those whose career plans require at least a quantitative 1::A and who

enroll sciene and mathem It1Q;s courses; At the conclusiom

of high shool it cons hits of those who plan to attend college and to

iPr in a qunntitatively-kised (IOC

During college :he pooI is e.-.fined to includlii those enrolled in

,:antitte.ively-hased major, Among college stalort Or h.A, graduates

8/
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consists of those who plan to attad graduate school in a quantitatively-

based fielA; during g.duate of those actually enrolled in such

fields_

ENERCENL:E OE rRE SCIENTIFIC/MATHEMATICAL POOL

The scientific/mathematical pool first appears in elementary

school. It emerges stra::Ply prior 10 grade 9 and is essentially com-

plete by grjde 12. Ina tajor study of the career development of

scientists; Cooley (1963) found that by grade S (age 10) a third of

th,,.e boys with above average intelligence had career interests that

req-4ired at least a college degree in a quantitatively-based field.

Snelling and Baruch (i972) condtucted a retrospective study of

B-A. graduates' froM 69 select liberal arts colleges for the

grIduating classes of 1958-1967 They found that; depending On year:

(1) over a third to a half of ,J1 science B.A. graduates had selected

science as their major field of interest prior to gr4de 9; (2) an addi.7.

tiOnal 60 to 50 percent these science as their Major field of interest

during gredes !r; 10; and 11; And 0) grade 12 added only about another

percevt- In Sum, depending on the year; 89 to 95 percent bA selected

science as their major field of interest by grade 12. Female sconce
_

B;A: graduates tended to seie;t si:ience as their major field o!: 'vuterest

later than 0:!fr raie arts, but by 12 eieti 90

pei,ent of the women had c sti-nte as their major field of interest:'

A' we diStdSS in detaP below; after grade 12 migration is altiast

entirely out of; not into; the talvnt pool. Thus; the pool frct which

cp:intiLaLive Ph.D. StildentS Ultimately derive is osstmtially formed by

the conclusion of high stheoL

1 Science B.A. degrees were defined to include all degrek,s in

biology, chemir,try mathematic3; physics; and pre-medicine
2 Across this 10-year period an increasing percent el those who

pit- ielythained scei:ce nselected §ciece thei- di4j6t field

of i-,t ner.' grede 9;
AltUgh theiC-0 if science as the major field o!' interest

nt:y occurs early in the oducatienal process; Snelling anii BOtiii;L

round taat over 50 oercent of thWie whe obtained science B. t. ...egrt-

chcise their specic mAlpr dthi;g 4ioi-A of m

t1u first and seo,ri -,ears of college.
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The pool appears to reach l'ns maxi,:mic size prior to senior high

school, subsequently declining in size thtough fraduate school. Cooley

(1963) found that the quantitative career pool increased in size from

grads 5 through 7. It appeared to readii its maximum at grade 7,

decI:ning in size in all subSequent years of junior and senior high

school: At its height the pool approached SO percent of the total

sam0e; diminishing to about 25 percent by grade 12, with the major

share of the decline occurring between grades 11 and 12.

The pool continues to decline in size ..:ter high school. It loses

1:01ividnais from the itself and io non-science fietds. Since;

as we see below, migration is almost entirwly out of, not into, the pool

aft,.r high school; these losses are not r-placed,

M: ORATION INTO AND OUT OF THE POOL

Although migration out of the pool der-ing grades 9 to i2 is

than migration into it; adgration into the ponl does occur during these

grades: Cooly (1963) found thAt about half of :hose in ',Ale pool in

grad. 12 had entered during these vades; About halt of the Avellinkl

and Boruch sample of science graduates ,A:t,,e science as their

field of interest during these grade.li.

However, numerous studies :,;:ow that aR4'1-:. high school mig::;tici

direst entil-vly out of, not ino, the pool. In other words, the r.oha-

i:tv that an indivilual not in the poi at the end of high school wfll

enter it during college ,-)te graduatt school is close to zero. This 1±tV'

vorsibility coincide: 1,Jth the :;onclusion of the high school mathemattal

sry;.c`;ice required for h,eavily quantit,Aive college majors.

In a srudy of Univer3iity of Rochester Cole (1956) found

that 41 percent changed their majors during college; Among the changers;

54 percent migr4t_tA out of science and technology fieids; 23 percent

among scier;_e and technology fields, and only 3 percent from non-scmrp

to science amci technology fields. Of 192 Project TALET males in grade

1- Cooley 01963) found that only one had migrated into and stayed in

lance major after filgh school; but that 30 cr lb percent had tigrated

't of sciefice majors. DopendirA on the year. between S and 10 percent



oi the Snelling and Boruch sample migrat fi-!J as their major

field of interest during college;

Using data frc..m thoi tiseional S;:udv 01 rP.:

Class of 1;72i Diinteiiian et al. (1979) analyze oattome4 -if

those enrolled as freshmen in 1972: 32 -shows; four

years after college e7ltry; only 3.4 i;ercent rff the males not originally

enrolled in a science field had Obtainer a B.A. ,.11- were enrolled in a

science field. The percent was lower for females v-1.5 percent).

By 1976 those initially enrolled in a science major were less apt

to have withdraWn ft&ii school without a B.A. degree than those originally

enrolled in a non-science major; HowcIveri tbey were also less apt to

have obtained a B.A. or be enrolled in their initial fields. Of those

Orlginally enrolled in science field; ofi:y 37 percerlt of the males and

30 percent of the females had obtained a science B.A. or were enrolled

im a science fic!ld by 1976, By this year 61 percent of the males aud

e4 percent of the females in a non-science field had

obtained a non-science B.A. or enrolleqi in a non-science field;

Just as freShMen science and mathematics majors are almost the sole

source of tw:Antitative B.A. graduates; quantitative B.A. graduates are

almost the only faurces of quantitative Ph.D. graduates. Table 33 shows

the undergradUate field "origin" for those 1980/81 GRE test-takers who

pldnned to obtain quantitative Ph.D. degrees. These individuals t.ame

overwhelminly fr66 OUAntitatiVe B.A. fields; erpecially those planning

Ph.D, degrees in engineering and the physical s-ciences."

National Science Foundation data on 1978/79 doctorates SNOW' about

pe7Cen* of thOte W1-.:1; at:wally .1stained doctorates in each of thret,

qii.'fititative fields (,:ligieeerinzi raathematiti; and the physical sciences')

6 Thos.; with non-science B.A. degrees who plan ,a _Ph.D in the

bio!ogical sciences come primarily fi:am the- health and appl:ied

biological fieldts. Those with non-science B.A, degrees who plan. a Ph.D;

inmatloWics come primarily from other humanities and the social and

behavioral scie*aes.
6 The bih:ogluil sciences are not discussed here because the data

source :UbSnOOS these doctr;rates in a broad category of life sciences.

The latter inclAes health fi 'ds;
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he'd B.A. degrees in the sam-t field:' Although this pc cent i. 'righ

and much higher than the per ent roi the non-quantP,ative do,.to:ates,

it appears to allow some in-migrttion; However; w do not kneT: what

percent of doctorates in each cf these field'.4 came from other quallti-

t tive fields. For example, among GRL Yost-takers who planned an

en!.;fneering doctorate; 11 percent had B.A. degrees in mathematic! ..nd

tilt- physical sciences. Foreign citizens als1) earn large percent,. of

6 Tible 123, D.Ta:Lment of Edgcation, Pigest_of educational
Stati!tics4 PM, Govern/ Printing Ofi "ce, ':a2shington, LC.
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31 15E0161

r...lety !ad.:ate 'Field

11,

Biological
Sciences rngine-ecing Mavie,--at Selene.:

_ .._.-

c.:it t itat :ye Fi,Id es5.5 5;.6 s$,... -7 ,,-f,.7

-......a 1: :tat Ive Fia-1:..' 9.0 2-1 Ir..1. 2.2

7., IZ po.r1.3.3- 1.5 1.t 1.7 ,

Total 11.:0,0 101y. 0 ';K:cr" 1;2n; rl

fable- 32. iarlene B. Good tan, _ .;

h. :ncet, n: Pd;;. .;ervir.-, I 42;

the quantitative doctorates; We do not know how comparable under-

graduate fields in foreign universities are to those in American univer-

sities.

Finally'; using Project TALENT data, Wise et al; (1979) found titat

those in matheMatically-oriented ears at ago 29 c.: -.)e primarily from

the scientific/mathematical pool grade 12, i.e.. from those who had

mathematica77y-oriented career goals and dramatically higher mathematical

achieVeMeht StOres; Very few who has not plenned a mathematically-

related career in grade 12 had emtered one by o4o 21. Those who switched

into these caieri had dramatically higher mathematical achievement stO7es

in grade 12 than their counterparts who did not make this career shange.

SCIENCE INTIN'ASTS AND hATNEMATICAL SKILLS: EPPECTS ON M1 CRAT1011

The issue here ;;low scientific and mathaLtAital interests and

ahilifjes affect entry 'Td retention in the pol; We raise this

Ih 1978/79. foreign citizens earned almo-st lia1f Of the

engineering dbadratts, atiout a quarterof the mathematics Ph.D,

degrees. and 4 fifth of the prysical science doctorates.
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clue s:len again its Section IV, but in relation to particular subgroups.

Entry and retention in the pool presumably mcitentific and

m.:Jt-ezatieal interests; but the role of scientific and manheimmtical

bilitle, in this process is less obvious. Uliat are the tnausal1 rela-

tivnshir .,e.tween interests and abilities; and do these relhattemships

hinge :-.cling on the stages of the educational process? For example;

is c} in to name non-stereotypic career interestb im eflemetary

ma:thematically mast able .ost likely to select 4,ei(eitific

car, science interests emerge independently of abillitiie? :f

-.0, 1, 111-1 T- main independent of abilities, do they trigger kuvesZ-

ment i.-enice aild mathematics courses that produce a pool whose mam-

hers differ freim non-members no.. only in their scientific

1;ut in their mathematical

Unter ,::inding how interests and :=1.4itties affect career choices and

training investments at different p0;.5 in the ve!ecacional procs gf,ves

poli,ymakers better iuT choos:ia.g among ;in1--rventions that v/A-y- in

their atrenton to career awareness versus mathematical skii!:;. Although

lo not kno%, of studies th:ilt, answer these questions adecoately, certain

iila shed some light on them.

Prior tJ gr4de 9 h.::tidnts' canine Jnterests may be rndependcnt of

tholr vera!, And scInce achier~n:s; This concluiou

is -u tntativel: it depends primarily Oh Cooley's results; which

may not be geller414zatile beyond E iz= sample of priMarily white Wilt; of

Ablve Avvrage intelligence.' At grade d Cool found small achic,cmenx

diffetences between boys whose career plans, required colqege alvd

whose net. flowever, for boys whose career plans required

college; he imind no achievement differences between those. with non=

science carom' .v pians and those with seienc (Areer plans.

Although her sample writs small and geogrriphica"v non-rcpre-entative.

Jacobotz e: 31) steely of black eighth graders surncits

For example, we might 1,xpiect different rrsults for e wart', with

greater variance in aMLelligoi



indingS. She tound that stu.t.,%nts mathomatical ach:.-veMentS At gr-ae

were not related to their grade of prferncs for science carers.'

Those with Mare77.1tiCa1 achievement a: A.:rade 9 show ;.nc:eaSihi;

irtere...;t in 4:tiarititative careers from grade5 9 to :2. In rest

nt Projec!: Ld T data, Wi%e et al. (1979) foun3--,hcth for male -id

fer.nale stud,nts--that darizg high school the pool cf the m.othematically

fl(i, the pool of those with quantitative caree'r interests i:Atteas-

vr.;:y :_onl:ef.;ed: In olhr words, by the end Of high school members cf

:he s,.;ont.ifio;matheMatiCal pool thffered from non-membors both th-eir

reer iti.tosts .1vd mathematicAl at)ilitres.

aoalyses do Dot tell us the procsses by u.hiLli this

',.curs. IL p,:;:icy terms we see v:0 importan,:

.,re I.:. that those uith science interests before grade 9 v.CdUCe tli

by investing more effort in mathematics tour s- than those

intereStS. A second alt,erntive is that 7%ase succeSSfill

at Ci;_- s required to pursue scientitic:mathematii are

able to oliter or stay in the scientific/mathematical :'rest .out

tl,er,by increasing the proportio:1 of the po On.t 1ias high

m.ith,, ' abi I:t is

ut.v6Jw.ilyi both proci-sse.s may cnwrat. HOcoVr: iWA.Tv!0.1.

.!ii;! these in tAlIft afloct access to and letrUILION

ioterventiori7.

poliCymakers may want_ to considor

st:ess ear1y career exposure; If sadlls di..ve inter-

psis, either hc!CaUNP Wr come to like -hd wv do wen or because we can

pursn. interests that require that we possess, policymakers

may 63/1t consider early it that stress mathematic.-al skills.

Vhatever the roc-ess by which the Scientific/mathematical interest

(t anuld be noted tnat relativ to <l it students, hItck

of...vp;;;'iefoal plans generally less relat.ed to their

1' 'kediscusti in Section lVi t.is hypothesis is consis'ent with

4'iSe et al that: (1) grade 12 dificrencs t matheratics

,ichieveele.titS between those wrthequal achievements in gr:§d 9 Are

a:tributable to different InVOStMvtaN it high school m:ithem;:ti,*

courses; and (2 diffc:oli in course investments are Attrihmtahle to

(lifterent care'''r
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and achievement pools converge, tt. -e Pith higher r.atAveatical and

verbJl aehiietts plan more educQt:Or than those with lower achieve-

Table sbows that; for the high school 5,11i-Or tiAi.5 of

1972 and 1980, a5 achievement incr.?ases, educational expectations

inCr;;aSe. Athdiig Graduate Record Examination (GRE) test-takers; thoSe

ir;lio! se graduate objective is the Ph.D. have higher verbal and quantita-

tive GRE scores than tho4.e whose objective is less than the Ph;D:11

F EY.P Ft.-: A 472

7.'7 I ,1 , 'to.? !:"E I !*A'.-1-,!"..`..,

f,..1,1: at. :fly..a t t ion

4 -year_.,r
.1 r:a 4s r,rad,..ate

A eve: -I, rw, 1. . Iep`. , ,

--------

A, hieverr.mt

d : r

fiat.:

'

14,4.

I 14 .A,
b '1(), 7 I

dc! le A. ileytenlnt ' F. 0 3,4.4

44 . j!" Ar h ecteren h .;2.7

45:,ir, Departtlen elf !cl,...at toni Tat i-na 1 t...titr i T 411,1 r oi

v, n al Star istIrs. ,
n;

T r int Inp 4., e. :ar.11-n'pt

l'he a, 1, 1.ndex way a c.,17based upon ;.,;.; e Si HO Ir-
Lips( 1411« r it e,ps, and

11 For 01401010 in 1980/8]; -their combined vefbal and quantitative

GKE scores were; respectively, 1063 and 911 (Good4soni 1982).

90
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Achievements plan quarzative

those wizh lower achiv.-----ars.
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education, those with higher mathematical

fields of study more frequently than

kat Table 35 showsi among those took

the 1980/81 Scholastic Aptitude Test (SAT), their expected college

majors follow this rank order of quantitative scores:

physical sciences/mathematics/engineering/biological sciences >

other humanities/behavioral sciences/health fields

arts/business and commerce/education.

i J
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t't ;
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t+,,. 1r f
i,.r.41 lenr.%
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Tot 41
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392
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42F
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44C
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r it architcrtIr,n, 1,1;1 ,

k; and Tel torn rtiiiors.
ci Rt. itsrle geograph,., fist ry and

. A.r111 soc i 1 Sr ',flees.
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Table 36 shows the quantitative scores of GFE test-takers in

1980/81 by field. The rank order of planned graduate fields by quanti-

tative scores is exactly the same as the rank order of planned college

majaTs; Again, those wilo expect to pursue quantitative fields at the

graduate level have the highest scores.

In sum, before high school, among those whose interests require

college; quantitative achievements may not differentiate those with

science interests from those with non-science interests. However, by

the end of high school higher quantitative achievements distinguish the

science from the non-science group and affect the chances that a given

student will complete a doctorate in a quantitative field.

AVEPAr.E SCORES OF CRS . TEST-TAIFFS FIELD./
0:8198,7n-8.i

Total Ver!%.al Ouantitative

All FieldS 1005 485 521)

Art s 974 493 481

O't her Hunan It ies 1039 530 509

Fducat in 897 448 449

Behavioral Sc fences 991 479 511

Health; EieldSb 988 484 5cr4

Biological Sciences 1077 $08 51,61

Engineering 117 ;49 I.,55

`lo herra t 1 c s 1113 n...9

Plr.H.....ical Sc iences 11',# ')Il 145

Y.hrl,r.i T. :4:-
Princeton: I.ducati,ndl Test ii:,

1982.:

bliealtl. fields includes f
rnedi, Inc pathology, nursingi and 1.e410..
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SUMMARY AND CONCLUSIONS

The Scientific/mathematical pool) from which quantitative Ph. 1.

graduates ultimately derive f'irst appears in elementary school.

euerges strongly prior to grade 9 and is essentially complete by grado

12. The pool appears to reach its maximum size prior to high school 4A6

subsequently declines in size through graduate school.

Although the talent pool seems to reach its maximum size prior to

senior high school, migration into the pool continues to occur during

grades 9-12; However; after high school migration is alibi6St entirely

out of; not into; the pool. As a consequence, those who obtain quanti-

tative doctorates or have mathematically-oriented careers a decade after

high school come overwhelmingly from the group who in grade 12 had

scientific and mathematical career interests and high mathematical

achievement scores.

Before grade 9 those who vary in the scientific orientation and

postsecondary requirements of their career plans may not vary much in

their mathematical; verbal; and science achievements. However; by grade

12 these achievements clearly differentiate those who plan college from

those who do not and those who plan quantitative college majors from

those who plan non-quantitative ones.

Among those planning graduate training, verbal and mathematical

achievements continue to differentiate those who plan more rather than

less graduate education. Mathematical achievements also continue to

differentiate those who plan quantitative graduate degrees from those

who plan non-quantitative graduate degrees.

These conclusions are often based on studies that used restricted

samples- -males only and/or whites only; Some of the major studies are

old; However; we doubt that studies of minority groups would change

these conclusions in any fundamental way; The high school and college

preparation required to pursue a quantitatively-based doctorate is

strongly hierarchical. These educational prerequisites would seem to

alloW less "room" for racially; ethnically; or sex-based behavioral

variations;
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This section has two major policy implications. First, strategies

to increase the size of the initial scientific/mathematical pool of

minorities and women should be targeted before and during high school:

Second, strategies to decrease attrition from the pool can be targeted

at any point in tie process, in that attrition from the pipeline and

from quantitative fields occurs at all points. We knOW little about

minority attrition from the pool before college. However, Section 11

shows her postsecondary attrition from the pipeline or from

quontitative fields is greatest for each subgroup;
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IV. CAUSES OF MINORITY AND FEMALE UNDERREPRESENTATION
AMONG QUANTITATIVE DOCTORATES

POLICY ISSUES

The representation of a subgroup among quantitative doctorates

reflects the aggregate of individual decisions to enter and stay in the

scientific/mathematical pool through the doctorate. Section III

discusr-d the timing of these decisions, with their implications for

4hen to target policy interventions. This section assesses their

determinants, with their policy implications for whom (subgroups or their

educational institutions) and what to target (e.g., skills, preferences,

or financial resources. The challenges in this section are to: (l)

separate the contribution of subgroup characteristics from institutional

ones at different points in the pipelino; and (2) assess the influence

of factors that organizations such as foundations might choose to

affect: We discuss subgroups first and then educational institutions.

SUBGROUP CAJSES

We treat thz subgroups as aggregAt:es of individuals, not as actual

groups in a sociological sense. Any ivOividual decision, including the

decision to enter the scientificimathematical pool and the decision to

stay in it, reflects specific instances of thE'ee factors: what the

individual wants (preferences, motivations, values), knows about

(information), and an do (resonrces, such as verbal and quantitative

achievements, money)

To identify the nature and influence of the causes of entry and

persistence requires a data base that:

is longitudinal;

measures individuals from late elementary school (certainly

from grade 7), perhaps with an overlapping longitudinal design

such as Project TALENT's ;'

For example, Project TALENT followed a grade 5 sample, grade 8
sample, and grade 11 sample, each for 5 years. This strategy created a
design that overlapped at grades 8 and 9 and 11 and 12.
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substantially oversampIes the groups in question to compensate

for their small percent of the youth population (e.g., American

Indians, hispanic subgroups),, their underrepresentation at the

postsecondary level, or their urderrepresentation among the

quantitative disciplines;

measures the individual variables just mentioned;

and measures relevant characteristics of the educational

institutions that individuals attend (e.g., high school

availability of science and mathematics courses, collee:e

availability of financial aid)..

Although data bases exist that meet some cf these requirements,

they all have age coverage and/or cell size problems. None of the more

recent bases measures respondents before high 5chooL All encounter

cell size problems, especially among quantitative majors at the

postsecondary level and especially for Hispanics and American Indians;

This section reflects the data situation; We can say much more

about blacks and women than about the other subgroups, more about

choices made in the high school senior year and in college than about

those made in elementary, junior high, early high schooli or gradate

school, and more about capabilities and preferences than about

information.

Causes of PO men's Underrepresentation

Over the last 25 years analyses of women's choices of scientific

training and careers have shown remarkably consistent results, and ire

consider only the most systematic analyses of the major data bases;

Initial entry into the pool; Wise et al. (1979) and WiSe (1979)

analyzed Project TALENT longitudinal data to assess the origins and

career consequences of sex differences in high school mathematical

achievement; They had measurements for grades 9 (1960) and 12 (1963)

and for 3 points after high school (1964, 1968, and 1974); The data

base is old, but their findings seem consistent with results based on

more recent data; They found that:

191
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At grade 9 boys and girls did not differ significantly in mean

levels of mathematical achieVement. However, boys had average

gains over twice as large as those of girls during high school,

producing a large and statistically significant sex difference

in mathematical achievement by grade 12.

Virtually all of "the sex difference in grade 12 mathematics

scores could be explained by sea differences tn elective high

school mathematics courses.

Participation in hegh school. elective :mathematics courses could

be explained by grade 9 abilities in matheMatics, educational

aspirations, and interest in mathematiee, and mathematics-

related careers. Sex differences in, elective mathematics

courses were primarily related to sex: differences in ieterests.

Men and women who by age 29 had succeesfulIV realized their

grade 12 mathematically-related careet goals, had had drama-

tically higher mathematical achievement scores in grade 12.
.-

Very few who had not planned a mathematically-related career

at grade 12 had entered one by age 29 However, those who

switched int6 such careers had also had markedly higher mathe-

matics scores in grade 12 then their counterparts who did not

make this career change; This relationship persisted even

when educational attainment and the mathematics, level Of the

college major were controlled;

Persistence in the pool. Using data from the National Longitudinal

Study of the Ugh School Class of 1972 (NtS 1972); Dunteman et. al.,

(1979) found that the men and women Who chose each of four "hard"

sciences (physical sciences, engineering, mathematics, and life

sciences) differed little from each other.2 However, those who chose

2 Although male and female hard_science_majors differed less from
each other than these majors differed from all others* some sex
differences did exist among the hard science majors. 'Relative to men,

women had less high school mathematics and science preparation, higher
high school grades, perceived their mother's educational espirations for
them as lower* and were more person-oriented;
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these fieldS differed substantially from those who chose the social

sciences and non-sciences. They had higher mathematics ach,ievement;

more high school mathematics courses, an orientation towards things

rather than people,' and higher mother's aspirations for their

ed.-tarieirlAt attainment;

As Table 37 showS; these four variables strongly affect the

probability of choosing a college science major for white males and

females. For example; females medium in perceived mother's aspirations

and low on science semesters, Mathematics score; and orientation to

things; had a 2 percent chance of choosing a science major. If they

were high on these last three variables; their chances increased to 43

percent.

Table 17

Sex

PROBABILITIES OF CHOOSING A FRESHMAN SCIE'YT
FOR \LS 1972 COLLEGE F.':ROLLEES8

MAJOR

Pare

St:Crites

Semesters

Meth
Scar

thing_

Ot ietit at iOn

Mdtheei
Educational
Aspirations

iariple

'cite

Fit !Mated

Probability

Male White. Low Low tow Medium 79 .n5

Female White LOW LOX. Low Medium 260 .02

Male White High Ntg!1 High Medium 32 .51

fi.Male White High High High Medium 119 .41

4cOUrCe: Table V.It+. George H. Jointeman 1.,
rr Pexeir(h Triangle Park: Research Trlang.le

1r,

Since women were more apt to be low on all four variables than men,

these variables accounted for some .44 the dffferen:es between men's and

women's probabilities of choosing a science major in 797g. However; as

' People orientation was a two-item composite; one item being a

preference for jobswheretht respondent can be helpful to others and

the other a desire to work with people rather than things. Thing

orientation was defined as a low score on this composite.
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Table 37 indicates, even when women and men were statistically equated

with each other on these variables, women were 10 percent less likely to

choose a science major then men. In other words; even when woMer and

men had the same mathematics achievement, orientation to things, number

of high school science courses, and perceived mother's educational

aspirations for them, women were still less likely than men to Choose a

science major. The authors could not eliminate the negative effect of

being female on choice of a college science major, although they intro-

duced several other plausible variables into the model; such as oriere-

tatIon to community, orientation to family, and future plans for fathilY

form it ion.

Finally; Dunteman et al. found that persistence in a science major

(19:e) was strongly related to having chosen a science major in 1972.

-.7io variables that affected the 1972 choice had only minor effects on

the 1976 science status. Being female also had little effect indepen-

dent of its effect on the initial choice. In 1976 women were only 4

percent less likely than comparable men to be in a science major.

Summary. The Wise et al. (1979), Wise (1979), and Dimiteman et al.

i1979) analyses show a cleir p:Ittern

1. Although grade 9 boys and girls do not defter- sighificantiv

in average mathematical achievement; grade 9 girls like mathe-

matics less and are less apt to choose mathematically-related

careers than grade 9 boys.

2. Preferences for quantitative careers substantially increase

participation in high i;chool elective mathematics courses.

3. Participation in these electives strongly affects grade 12

mathematics achievement scores.

We cannot tell if they tested for the effects of career plan.so a
variable that mite et al. (1979) found to precede women's investments in
mathematics and science. However,the person/thing dimension probably
leasures the dimension of career plans that is especially relevant to
choosing a science major.
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Mathematics ability and variables that seem to reflect earlier

career interests - -an orientation to things and number of high

school science coursesstrongly predict men's and women's

choices of a science major in college.

5. These same variables and the initial choice of 4 science major

strongly predict persistence in a science major.

High mathematical achievemezt at grade 12 predicts realization

at age 29 of quantitative career plans at grade 12.

7. Those Whd at grade 12 had not planned a quantitative career and

switched into a quantitative career by age 29 had high mathe-

matical achievement at grade 12.

The key for women is pre-high school interests; These trigger an

educational sequence that ultimately results in their underrepresentation

among quantitative doctorates. These studies do not shed light on how

girls' preferences are formed and therefore give us no bAiis for esti-

mating what effects foundation-stimulated interventions might have on

preferences; However; they do show that a strong preparation in mathe-

matics in high school preserves the options of entering A college science

major and a post-college quantitative career. Ironically; the high

school tradition of Offering more advanced mathematics as electives

interacts with iztorman's lesser interests in mathematically-related

activities to foreclose these options to them; Removing choice during

high school would preserve. it after high school.

Trends in causal variables. We conclude our discussion of women by

examining trends in some of the variables that affect women's pursuit of

quantitative fields, e:g.; participation in matheMatitS and science high

Stlitol courses; Table 38 shows that male and female SAT test-takers

have increased their average number of years of matherliatitC and physical

sciences from 1973-1981; that males take a higher average number of

years in both subjects than females, and that the difference between

men and women in the number of course years has detlined across time in

the physical sciences more than in mathematics.



ua V% %L EX OF YIAPS OF STUDY IN HIGh SCHOOL I% DIFFERENT
StB:ECTs SEX AND YEAS FOR SAT TEST-TAKERSa

%.car

English

%ale

Scienzesratrirmatic

fr,:ysical

S,-iences

Female Hale Female al-e Female Male Female

:471 1.(4.,-, 3.9S 3.5; 3.14 1.35 1:36 1.72 1.21

-i 3:94 3:97 3.53 1.I3 1.46 1.41 1.77 1.30-

19'2 L. 3.96 3.51 3.'5 1.44 1.45 1.79 1.44

:9's 3.9i 3.4t) 3.57 J.27 1.44; 1. -s I.s0 1.45

1977 3.92 3.9' 3.57 3.19 1.4C1 1.4: 1.91 1.5r.

:477 3.93 3.95 3.6.: 3.2.1_ 1.3 1.4T, I-.47 1:53

197r 1.94 3.99 3.t.j 3.27 I.34 1:41 1.9$ 1.5-,

19s) 3:41 3:99 3:6'1 1.32 1.39 1.41 1.9-9 1:57

19-1 1.y5 4.0) 1.4" 3.3s 1.»1 2.01 :.')9

_ .

Entran . Latat-ination Board
4( r rr.,m : .7 '

The National Assessment of Educational Progress (NAEP) and the SAT

provide trend data on women's grade 12 mathematical achievement. The

NAEP shows declines in males' and TemAles' mathematics and science

Achievement, hither acJilevement in these subjects by males than by

imtale5; nd no redution in the soy diffrences of scores across time

(Tablt 39). ror the last decade Bath sexes of SAT test-tAers have

Shown declines in verbal and mathematical scores, male SAT test-takers

have had higher average verbal and quantita.tive SAT scores than women,

tho difference between their average quantitative scores is about 5

times the difference between their average verbal IgcOrPSi and the

difference is not diminishing across time (Table 40).
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Table 39

DRE.7:nS I!' MATIIE.MAT:CS A:ND SC/ENCE
rt. EEt OF 17 YELAR C.1.1.).5

(1970-19`80)a

Subject Year Males Females

Reading 1971 67.2 - 70.7

1975 f,7.2. 70.6

1980 55.9 69:7

':.t it ic 1473 53.8 49.7

1978 49.9 46.4

F. i.r.ce 1973 51.4 45.1

1977 49.7 43.3

a Sources: !:ational Achieverent for Educa-
tional rogress;

, 7.; - Re -
p.rt 7zo. 11-R-01, 1981;

f-; Rtqort 09--21;

. Report No. n8-S-21; 1979.

Table lift,

DIFFERErCE BrXFU: ME LED FEMLF.
SAT SCORES By YEARa

Year

Difference in Mean SAY
VerbalScores
i!lale-Temale)

Difference in Mean SAT
Ottant 1' 1,,e Scores

(11'e-reitle)

1 ,47 2 1 44

l'471 3 42

1474 5 42

197S h 4h

1470, 3 51

147, 4 57

IVM ili 50

1 4iy s 5r1

I 40,i1 fi '..s

1491 12

19m2 10 sr,

Enttan,re Fxarination Board.
r-, series few.' 1972 tDroui.v,



Table 41

PFICENT OF HIGH SCMOOL SENIOR SAT TEST-TA3fERS AND
OF COLLE(E W110 PLAN A QUANTITATIVE

.
ML-VOR B1 SE? AND TEAR ".1973-1981)

Tear

SAT Test-Takers': College Freshmend

Men Women Men Women

1973 36.0 15.0 26.3 9:1

1975 31.5 11.8 26:2 9.2

1977 29.6 9:8 27.5 9.2

1979 31:7 10.8 29.5 9.6

1981 35.7 13.2 32.6 11.6

ar.bUege freshmen are defined as fulltime, f irst-
t ime freshmen.

Nantirative Majors include biological sciences,
computer sciences, engineering, mathematics, and physical
ciences.

cSource: College Entrance- Examination Board;
1973, 1977, and 1981;

dCooperative Institutional Research Program at the
Itliersity of California at Los Angeles. :-;

sries for 1971; 1975, 1977,
1979; and 1981.

Table 42

PERCFNT FEMALE OF SCIEMCE ENGINEERING
OCCUPATIONS IN 1972 AND 1982a

Occepaiion

Percent Female

1972 1980

Computer specialists 16; 25:7

EnAineers 0.8 4.0

Life and 2hvsical scientists 10.0 20.1

Chemist s 10.1 20:3

Social scientists 21;3 36.0

aSource: Table e75; U;S; Harem] of the.Census;
tr!-. -

(102nd edli.tion), Washington, D.C., 1981; p. 4.02;

108
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Table 41 shows that neither sex of SAT test-takers shows much shift

from 1973 to 1981 in the percent who expect to major in a quantitative

field; The female percents remain about a third of the male percents;

Table 41 also shows that both male and female college freshmen show some

increase in the percent selecting quantitative majors, but the female

percent still remains about a third of the male percent.

Finally, we can look at changes from 1972 to 1980 in the percent

female of selected quantitative professional occupations (Table 42).

Although the hard science professions are still dominated by men, they

are decreasingly so. College women's field choices do not yet register

these labor market changes; However, to the extent that their choiCeS

are shaped by perceived labor market opportunities for women, they

Should begin to change The findings of Wise et al. (1979) suggest that

a change toward quantitative career plans should trigger increased

investment in high school mathematics and science.

Causes of Minority Underrepresentation

No existing longitudinal data base adequately samples any minority

group at the life stages required to assess the origins and consequences

of students' educational and career choiceS.3 The HIS 1972 has an

adequate sample of blacks, but the survey s baseline measurement is

grade 12, meaning that we cannot trace the process by which minority

groups arrived at high school curricular choices and post-high school

choices.

Minorities' choice of college major. Later in this section we

report NLS 1972 analyses of blacks' choices among and retention in

college majors To shed some light on causes of the underrepresentation

of other minority groups, we conducted limited, exploratory analyses of

survey data on 1981 fulltime, first-time college freshmen. Conducted by

s High School and Beyond, a longitudinal data base that adequately
samples blacks and Hispanics, starts measurement at grade 10. However,

baseline measurement was 1980, and the data base does not yet cover

enough years to assess causes of postsecondary choices.

109
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the Cooperative Institutional Research Program (CIRP) at the University

Of California at Los Angeles and the American Council on Education, this

annual survey has very large sample sizes; 5 insuring adequate minority

group samples. The sampling design is a two-stage design, the first

stave being a sample of all American institutions of higher education,

stratified by type (two-year, four-year, or university), selectivity of

the student body (as measured by the average combined SAT verbal and

mathem3tical scores of the institution's studea0; governance (public,

private); and predominant race of the student body (white; black).

We wanted our analysis to illuminate why racial and ethnic groups

varied in their choices of quantitative college majors. The causal

possibilities that we examined included racial and ethnic origin, being

second tdther than first generation college; scholastic ability;

educational plans, and characteristics of thf, postsecondary institution

at whial the student was enrolled;

Our major interest was in assessing the effect of parental educa-

tion, defined as the highest educational level attained by either parent.

Parental education is frequently one component of measures of family

socioeconomic status. However, we were interested in it, not as some

partial measure of family SES; but as an indicator of whether the stu-

dent was first or second generation college.' Information on the

dynamics of the scientific/mathematical pool and on the causes of women's

underrepresentation identify early college tracking and an early orien-

tation toward quantitative careers and training as important precursors

of college entry and choice of a quantitative college major;

In light of these precursors, we hypothesized that being at least

second generation college might be key to equalizing disciplinary

choices among the racial and ethnic subgroups Our reasoning follows.

For example, the unweighted 1981 sample size for our analyses was
246,800 students.

The student was defined as second generation collegeif_tither
parent had completed_even one year of college. Since we_had_educational
data on the freslithan's parents only, we could not determine if the
student was more than second generation college.
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(1) Early college tracking. Parents with any college are more

likely to assume that their children will attend college, and the

children of such parents are accordingly more likely to assume early in

their schooling that they will go to college;

(2) Required pre-collegiate training. Parents with college know

more about the early training investments that children must m.ke to

enter college and to pursue career interests; especially scientific/

mathematical interests. Pre-collegiate students plan their education

far less than school requirements, parents, and teachers plan it for

them.

(3) Quantitative career options; Second generatian college

students are more likely to have grown up with the wider occupational

hOrizorl available to white collar mainstream. Movement from

socially marginal positions, whether lower class white or minority

group, into the mainstream appears to occur via a limited set of

occupations. Groups have varied in the nature of their "tickets out.
II

For example, the Irish used public sector jobs (e.g., police forces);

blacks, the military, teaching, the ministry, entertainment; and

athle.tits; Jews, entertainment, business, and the professions. If the

"tickets out" for a particular group do not happen to include quantita-

tive occupations, the generation that makes the move will show up less

in these occupations--or in training for these occupations. First

generation college students are more likely to be the generation that

idVet into the white collar mainstream. Second generation college

students are more likely to come from families that have already made

thiS move. These students should have grown up with the wider set of

career options associated with the mainstream position secured by their

ancestors.

On the basis of this argument, we postulated the model portrayed in

figure I; Our central hypothesis was that second generation college

sUbStantially equalizes the percent choosing quantitative majors, across

the non-Asian-American subgroups.

For administrative and cost reasons we could not estimate the full

model with multivariate regression techniques. However, we could deter-
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mine if the model seemed promising with three=ay cross-tabulations.

The major disadvantage of this technique is that we can only estimate

the effect of a variable on college major choice, net of the effect of

one other independent variable.g

Analyses of the 1981 fulltime, first-time freshmen confirmed the

relationships hypothesized in Figure 1. For example, as Table 43 shows,

being a non - Asian- American minority reduces the probability of being

second generation college, high school grade average, university

attendance, and choice oA" a quantitative major.")

non-Asim American
minority freshmen

high school performance
(grades)

post-secondary education plans

second generation
college

+

V
,e

university

choice of quan-
>

titative major

enrollment

Figure 1. MODEL OF MINORITY CHOICE OF QUANTITATIVE MAJOR

For example, we can estimate the effect of institutional type on
quantitative major choice,_net_of_parental education, but not net of
parental education and high school grades

' The literature shows that relative to whites of the same
socioeconomic status; blacks have higher educational expectations. We
therefore hypothesized no relationship, between being a non-Asian-
American minority and educational plans Table 43 shows that in fact
there is a positive relationship between minority status and educational
expectations for all minority groups;



Table 43

3U BETWEEN RACIAL AND ETHNIC CROUPS AND MODEL VARIABLES (PERCENT)

Enrollment by Type of

Rat ia I

and Et Ina
1:rottp

tie, and

4.,flei)tion

Collei4e

.11+_HIgh S411001

l.rade Aycrage

Dust - graduate

Degree Plans

Two-Year
College

Institution

Four-Year
College University

Percent Choosing
Quantitative

Major

Whit, 6/:1 4 50.1 35.6 19.1 25.I 20.3

H k 42:7 25.6 62.8 14.93 49.63 /5.54 1:');3

Nut,. r 17.4 38. 5 58.5 11.2 52.2 16:6 16.2

Indi art

Chicano 18.6 37.0 59.5 27.7 49.6 22.7 17.4

Puerto Rt, tan 4:.1 31.9 56.1 37.8 47.2 15:0 14.9

Asian 70.3 61.7 75.8 11.3 38.2 48:0 40.3

American

Aln 1981; 42;4 peri.ent of hlaek_freshmen attended predominantly black two-year colleges, fOnr-year

trdlcge,r, and onIcersitieq. _About 45 per,ta of these were enr0//ed in predominantly Illatk two-year

;,116*, and me-:t o' the rest in four-ycar collvp.es.

Table 44 prer.ents the data required to test the hypothesized effect

of paretal education on choice of college major. The data confirm our

hypothesis. Being second generation college not only increases; but

also equalizes, choice of quantitative majors across ahe white, black,

American Indian; Chicano; and Puerto Rican subgroups_ Wheh we dis-

aggregate "first generation" and "second generation"' college into six

levels of parental education," we find that the equalization among non-

Asian-American subgroups occurs when parental education shifts from no

college to any college. (The percent choosing a quantitative major

increases as the amount of college that parents have increases; but the

to These six levels were: less than eighth grade, some high

school, high school graduate; some college; college graduate, and somm

graduate school/graduate degree:.



Table 44

PERCENT OF FIRST AND SECOND GENERATION 1981 COLLEGE FRESHMEN
CHOOSING OUANTIlATIVE COLLEGE MAJORS BY RACE AND ETHNICITY

Racial and Ethnic Group

Percent Quantitative Majors

First Generation
College Freshmen

Second Generation
College Freshmen

White

Black

17.2

12.0

21.8

19.5

Aterican Indian 12.9 19.0

Chicano 15:2 20:8

Puerto Rican 12.1 220

Asian Arerican 41.2 40.2

A11 16.7 2U9

increase is approximately the same for all non-Asian American subgroups;

As Table 44 also shows, parental education does not affect college

major choice of Asian-American freshmen. Although we had not expected

parental eduCation to equalize Asian-American and white freshman major

choices, we had not predicted that this group's choices would be

insensitive to variations in parental education;

The analyses show that parental education affects choice of a

quantitative major through its effects on high school performance and

postsecondary educational plans. However; our exploratory analyses do

not tell us if parental education has an effect on the choice of college

major in addition to its effects on these intervening variables;11 If

it does; the success of policies to increase minority representation

among quantitative majors will be limited by parental educational

II The nature of the data base also precludes tests of the effects
of other plausible intervening variables; such as junior high school
interests; investments in high school mathematics courses;

1 4



attainments. FVen if 06i*i(Al education does not have an independent

affect, the success of policies targeted on the intervening factors

still depends on how much these factors can be changed independent of

:changes in parental education.

The different non - Asian- American minorities seem to behave

similarly with regard to choice of college major. As their faMilieS

assimilate into the white collar mainstream, indicated 'by the presence

Of at least one parent with college, they behave like white college

freshmen. However,, the Asian-Americans do not behave either like other

minority groups or like whites. They choose quantitative majors at

dtiuble the white rates, and their choices are insensitive to variations

in parental education. Like the other groups their high school perfor-

mance and paStSeCendat; educational plans increase as parental education

increases, and their choice of quantitative majors increases as high

school performance and postsecondary educational plans increase. How-

ever, each leVel of parental education translates into higher high

school grades and postaecondary educational expectations for the Asinn-

American Olan for the Othir freshmen groups. Each level of high schpol

performances and expected educational attainment also translates into

higher rates of choosing quantitative majors.

ASidii4theriCan college freshmen are clearly high achievers from

high achieving families; They have the highest percent of second

generation college--a third, far example, have at least one parent with

graduate eddtAtidh; the highest average high school performance (B4);

and the highest average educational expectations--three-quarters plan a

postgraduate degree. They concentrate in four year colleges and uni-

versities, especially in universities, and in the most s6lective colleges

and universities. For example, 48 percent attend universities, and of

those 60 percent are in the most selective universities; Thus, almost

a third of all Asian-Americans in postsecondary institutions are in the

nations most SelectiVe universities, and another 13 percent are in the

nations most selective four-year colleges;

However; esen when these impressive achievements and aspirations

are taken into account, Asian - American college students still choose



quantitative majors at much higher rates than any other group. We can

only speculate about the reasons lor these quantitative preferences.

Their quantitative strengths have long been noted in educational circles

(e.g.; Lesser; et al.; 1964); but the nature/nurture debate trig3ered by

this observation has by no means been resolved. A sociological possi-

bility is the following; The Asian-Americans clearly come from cultures

with high achievement drives; which for immigrant families should trans-

late into concerted attempts to move up in the status structure of their

adopted home; This home is Western with Western languages; The Asian-

American skill advantage should therefore be quantitative rather than

verbal. In their attempts to move into the white collar mainstream

Asian-tWlricans, have also faced substantial discrimination. The techni-

cal and scientAfic occupations should be freer of discrimination than

those managerial and sales careers outside of the limited world of ethnic

businesses.

In anticipation of our later discussion of institutional effects,

we briefly note that choice of a quantitative major varies substantially

by type of institution for all 1981 freshmen subgroups (Table 45).

Universities have the highest rates of quantitative major choices for

all subgroups; Twoyear colleges depress these choices for the non-

Asian-American minorities. Sectarian (Protestant and Catholic) four-

year colleges depress them for whirses; Chicanos; Puerto Ricans, and

Asian-Americans. The blacks in predominantly black colleges and

universities (42 percent of all black college freshmen) choose quanti-

tative majors at the same rate as in predominantly white four-year

colleges.

We cannot plausibly interpret these initial variations as insti-

tutional effects. (CIRP data are Collected in the fall of the freshman

year, often during registration or orientation week. Although insti-

tutions may affect retention in school and retention in the initially

selected major; it is hard to see how they could have ..:!lach chance to

affect initial choice. These initial variations would seem to reflect

self-selection bias; institutional effects entering only in the sense

that students tend to select schools whose quality standards and curri-
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Table 45

PfRCENT OF FRESHMEN CHOOSINC 9URNTITIVE MAJORS BY INSTITUTIONAL ITEE, AND RACE AND FIIINICITY

Iwo four.IPAr Colleps

COMnance SOPEtivity

Prryno.tion. PrivAte

ilniversitim$

GovernAnre Selettivity

PrimminAntly 81Aci

Colleget

Goveefla MU

hill 1001 Public *Orion Seftoro low Mrillom Hap Total PI ic Private low M04,i0 I4gfl Total Wit Prime

11.6 11,9 19.1 20,1 12.1 11.6 14,4 11,0 ,q,6 11.1 29,5 22,3 29,1 12,9

9.1 14.5 113 19,1 13,1 10,6 12.6 32.8 75,2 74, 1 11.1 20,4 21,8 11,8 14,5 1111 21,0

8,6 15,1 14,1 11,5 IL; i?,5 38:1 ?L3 -/1:9 30:1 31:4 A.1 11,r

10,6 15.4 16,2 16,6 17,5 11,1 14.7 50.1 76,6 26,1 28,2 20.8 11.4 18,4

12,0 14.9 13.6 22,8 10.4 11.4 1.9 26.9 79.8 16.3 143 21.2 28.9 ILI

11:1 154 77;6 119 211:1 57:1 46,7 46.0 49.0 16:1 456 50:1

1?.? 11 I 18,6 20.1 17,9 11.4 14,5 31,3 26,1 71.6 10.7 22.4 211,7 14,4

EV CPANIN
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cular strengths match their abilities and field interests.12 13 Thus;

to isolate the effects of institutions on the production of quantitative

B;A; graduates; it is important to eliminate variations in the skills

and preferences that students attracted to different kinds of schools

bring with them.

Although institutional types vary in their percents of quantitative

major choices, there is more homovneity among the lion-Asian-American

subgroups within each type. This greater homogeneity is consistent with

the idee that the nation's freshmen sort themselves into institutions

that fit their talents and interests. We see the greatest homogeneity

for private, non-sectarian four-year colleges and for universities

(public and private); These two institutional types have the highest

percents of second generation college freshmen for all subgroups, a

student characteristic already shown to equalize quantitative choices;

Bl&cks choice of and retention in quantitative college majors.

The CIRP data let us examine choice of, but not retention in, a quanti-

tative college major: As we noted earlier, tho NLS 1972 adequately

sampled black high school seniors; and Dunteman et a/. (19791 used these

longitudinal data to analyze 1972 black college students" choice of and

persistence in a science major: Retention was defined as having obtained

a science B.A. or as still being enrolled in a science major four years

after college entry.

The authors used the same variables that they used to assess women's

choices; but the relationships among the variables differed for the two

groups: For blacks they found that:

12 For example, Venti and Wise (1982) report that measured academic
aptitude and high school performance affect student cnoices of colleges
more than college choices of students;

11 The low rates of quantitative major choices in the sectarian
four-year colleges are consistent with this match idea; The curricular
strength of Catholic four-year colleges nften lies in the humanities.
protestant colleges are usually small and therefore less able to :afford
the_capital investment required for quality science education. Students
with quantitative_interests_should therFlore be less likely to select
either of these kinds of colleges.
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Whereas f.,mily socioeconomic status (SES) plays no role for

women, it affects black rates of choosing college .cience

majors. Higher- faMilY SES is associattd with higher rates of

choosing science majors; and the family SES of 1972 black

college freshmen was a full standard deviation below that of

their white counterparts is college. The megativd 'effect

operated. by reducing the mother's educatianal aspiratlinit for

the respondent (as perceived by the respondent) and 'nigh school

mathematical achieveMent; both of which in turn affected the

choice of a college science major;"

Even when family SES is controlled; blatks are less oriented t6

things than whites; score over a standard deviation below

whites in matimatical achievement; and take fewer high school

science courses.

Although looter fAmily SES reduced mother's aspirations; when

whites and blacks are equated on family SES, blacks hat higher

perceived mother's educational aspirations than whites.

being black haS a negative, aggregate effect on chqosing a

Science major in 1972 through the eff...;ts of race on an orien-

tation to things, mathematical ability, and nuther of high

school scier.ce coursesn however, whnn the wo races are

equated on the intervening variables, backs have a higher

probability o.le choosing a science major than whites.

Thz probability of being a 1976 science major or BA, is

primarily a function of major Status in 1972. The four inter.)

vening variables continue to affect persistence in science,

but have Zess influence later in college than in the freshman

year

Trends in caul! variables. Section III showed that quantitatii4.

Ph.D. graduatet derive almost entirely from the pool of quantitative

Family SES includes parental education, and -the Dunteman et al.
_

results are consistent with our findings fot the 'CIRP data for all non-

Asian American minorities.
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B.A. graduates. Analyses of the C1RP and titS 1972 data show that

minority choice and persistence in the B.A. science track reflect

parental education, career preferences, high school academic performance

(o5pecially in mathematics); and high school science preparation; Here

we look briefly at the current st:;..us of the different minority groups

on two of these factors: parental education and academic (especially

mathemat ical) performance;

Table 46 shows the college attainment rates of 35-44 year old

white, black; and Hispanic men and women for 1969-1989. The 35-44 year

old age group is the -.ge group whose children begin to enter college;

The percents in Table 46 refer to all who have > 1 year of college at

the Interview date, the 1989 rates being based oil the rates for those

25-34 years of age in 1979;

Table 46

EERCflj OF 15-44 YEAR OLDS ONE OR MORE YEARS OF COLLEGE
ST SEX, RACE, Eii%1CITY. A'3 YEAR

,41r White Slack Hispanic White Blac Hispanik

191391 30.3 10:0 17.h 19.9 ]6,4 11.0

1979 ..2.1 24.9 19.1 30.7 :u.o 12.2

195,46 52.7 31.2 27.5 41.4 31.3 19.1

Sources: U.S. Sureau of the Census, Current Population
Rp.Irts. series No. 19:.,

Washington, D.C.. U.S. Government Printing Offite, 1970;
U.S. Bureau the Census. Census of the Population: 1970.

Sublyst Reports PC(2.)-513.
D.C.. .S. Government Printin4 OffiCe, 1973; C.S. Bureau of the
:ensus. current Reports,_ Series P-20, N. 15h.

2 :

D.C.,, L.S. Governnent Printing Office. 1980.

4The data for Hispanics is from the 1970 Census; not the
19",9 Current Population Report on educational attainment.

b
Rates for -35 -44 year. olds in 1989 are based the rates

ill 1979 for 25--.14 year olds.



Table 41

STANDARDIZED SCORES ON ASSESSMENT AREAS AND SOCIOECONOMIC STATUS_OF

SECONDARY SCHOOL SENIORS, DV RACIAL/ETHNIC CROP: SPRING 1980a

All

Subject Total White Black Hispanic

Vocabulary part I AO 51;4 43.6 44;8

Vocabuhtv part 2 500 51:3 41:9 45:2

Readlot 50,0 51.5 43.4 43.7

Math part 1 50:0 515 428 44;1

Math part 2 50.0 50.9 45.4 46.1

Mosaic Comparison part 1 50.0 50.9 44.4 480

Mosaic Comparison part 2 50.0 51.0 433 47.5

Three Dimensional 50.0 51.0 43.9 46.9

Visuali/ation

Socioeconomic status 50.0 51.. 45.1 45.7

(tiF) composite'

Hispanic Ethnicity

Puerto Other Asian- American

Mexican Ri,:an Cuban Hispanic American Indian

44.5 44.3 485 44;8 502 45;8

44;8 45.4 48.3 45.2 50.5 46.6

43.6 43.7 46.4 43.4 50.3 46,6

43;8 43;4 48;2 44;1 542 45;2

46.2 46.0 48.4 4S,5 55.4 46.0

47.9 50.0 49.7 47;5 52.4 49;3

47;9 48.9 48.8 46.0 54.6 48.2

47.2 46.9 49.2 45.8 55.2 50.0

44.9 41.9 47.6 48.1 51.9 47.8

A:
'.ource: Department of Education, National (*.onto for M111741611 StArigrics; High School and Beyond

Study; unpuhlisli«d tabulations.

rt'M

b
ary standardized to a mean of 50 points and a standard deviation of 10 points.

wioe(onomic status (SES)_composite computed from father's occupation, father's education, mother's

education, tamilv income, and a household item index.

4 9
1 Ir 4

p,r7 itrlYv
.
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All three groups show substantially increased rates of college

attainment over the 20 year period; especially whites and blacks; The

rates for both the men and women of these two groups increase 20 per=

centage points; re-diking the ratio of white to black college attainment

for men from 3:1 in 1969 to 1.7:1 in 1989 and for women from 2:1 in

1969 to 1.3:1 in 1989.

Hispanic rates do not show as large an increase; in fact, the ratio

of white to Hispanic college attainment is unchanged for women across

the 20-year period and increases slightly for men. However; the

Hispani6 rates ShOuld be interpreted very cautiously. As discussed

earlier, the Hispanic subgroup experienced substantial in-migration

during the 1970s; and this in-migration is expected to continue during

the 1980s. The more recent waves of Hispanic immigrants have had less

education. If length of residence in the United States is related to

college attainment rates, the increase in these rates for longer=tert

HiSpahic residents should be better than Table 46 indicates. For the

same reason the estimate of 1989 rates has to be treated cautiously.

If the group 25-34 years of age in 1979 acquires substantial numbers of

less educated immigrants during this decade, the college attainment

rates of that group will fall below the rates that are now projected

for 1989.

Table 47 shows the standardized verbal and quantitative scores for

1980 high school seniors by race and ethnicity. On the MatheMatital

tests the rank order of scores is: Asian-Americans > Whites > Cubans >

American Indians > Puerto Ricans/Chicanos > Blacks.

Table 48 presents the SAT perforntunce of blacks, whites, and Chi-

canos for 1977 and 1982. For whites both verbal and quantitative

scores declined; However, the result& for blacks and ChicanoS are

encouraging. Oh both SAT dimensions the performance of both groups

improved, especially that of blacks; In only five years blacks have

reduced the black-white difference from 120 to 103 points for SAT verbal

scores and froM 135 to 117 points for SAT quantitative scores. Increases

in black scores account for more of the reduction in differenceS thah

declines in white scores.

123



Table .8

SCHOLASTIC APTITZ:DE TESTJSAT) SCORES FOR cour.c.F-sorND
=FN1C,RS SY RACE AND ETRNICITY AND YEAR

Racial
and EthMiC

Croup

Verbal Mathematical

41977 1962b 1977a 1982
b

Whites 449 444 490 483

BlaCss 329 341 355 366

Chicanos 374 379 412 416

Puerto Ritans NA 360 NA 403

Asian-Americans !A 390 rA 513

a501rce:_ Robert L- Jacobsen, "slacks Lag in SAT
cores," ?-.c January 7, 1980,
Vol. 19; no. 16; P. 5.

by :
Part 1, October 14, 1982, 0. 4;

In 1980/81 the average GRE scores of those who planned graduate

study in the physical sciences, biosciences, mathematics, or engineering

were 628, 569, 649, and 655, respectively; Since the standard deviation

for each field was about 100 points, those who scored 100 points below

the mean for a field scored below 86 percent of those planning graduate

study in that field. A quantitative score of 550; for example; would be

100 points below the mean scores for mathematics and engineering. Table

49 shows that the percent of each group with quantitative scores at or

below 550 was 39 percent for Asian-Americans, 56 percent for Whitezi.72

percent for American Indians, 81 percent for Mexican-Americans. 85

percent for Puerto Ricans, and 93 percent for Blacks;

The data on GRE score distributions suggest that groups with lower

scores may be selecting themselves out of fields with high average

scores. We can check this possibility with the data in Tables 50 and

51; which; respectively; show the average SAT and GRE combined

quantitative and verbal scores for the undergraduate or graduate fields

that test-takers expect to enter;
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I SCOPE

1

WIPICAll I 51.;CKL_ le,"01CA1- !MENTAL I ravo
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1
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1
1
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1
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1
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AT TEST SCuRES OF HIGH SCHOCL SENIORS BY RALIAL_ey
ETHNIt.: GROUP ANT, ANTICIPATED MAJOR IN COLLEGEa

Mean Composite SAT

Whites Blacks Chicanos
Puerto
Ricans

American
Indians

Arts and Humanities 930 732 845 831 808

Edlucation 884 63:.* 751 738 755

S'c,ial Sciences 1,029 735 866 796 839

Business 950 695 807 8:4 79H'

Allied Health Fields 958 710 84U6 800 b68

BioloOcal Sciences 1;066 807 921 897 855

Engineering 1,109 848 1,018 918 969

Ph!,sical Sciences and 1,142 845 1,016 915 979
'Iathematics

4-
Source: Alexander «. Astin.

-.; San Francisco: Jossev-Bass; 1982; p. 70:

-11111 51

1980/81 C0MBINFD VERBAL AND QUANTITATIVT CRADUATF FUTARn FXAMINATION (CRr)
sCo8FS MY EXPfCTFD CRADrATF F1FLD AND RACE AND FT1INICITYa

Fxpected Craduate
Fild

. . _ _ _ _ _ _

Total
_ . . _ . _ _ _

White
_ _ . .

Black
_ . . _ _ _ .

Mexican-
American

. _ . _ _ _ . . _ _

Puerto
Rican

American
Indian

Asian-
Aherican

Total 015 019 711 847 Sol 925 1054

Arts 979 492 731 $20 719 882 997

other Humanities 1049 106;4 774 851 784 969 1026

Education 900 929 661 751 718 808 9:'.

80i4fiihrt1 Sete:flee., mnln 055 765 nn2 804 913 1054

Health Fields 995 015 774 882 748 901 1012

Biological Sciences 1091 1110 822 1011 798 inn! 1102

Enoncering 1184 3202 9h4 info 965 1111 Wh

MathemAtirs 1182 1208 834 1044 923 iAjg 1104

Phvqical Sciences 1162 1170 884 4W5 P85 1140 1161

A
Sourre: Marleme R. Goodisom;

-

MA pp; 74-77 Arid pp. 74-Ro.
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If we rant ^rA.r..- the fields by their scores; we see essentially the

same rank order of fields at the undergraduate and graduate levels and

for each racial anti ethnic group Howeer; the distribution of each

racial and ethnic group among the more, less; and least "difficult"

fields occurs relative to the distribution of talent within the racial

and ethnic group, not within the total SAT or (IRE population If the

field distribution for each subgroup occurred relative to the total

population; we would see much less difference between the mean SAT

or GRE scores for different subgroups in the same field than we see.

For example; although each subgroup shows variation in scores across

fields; for each field the average black score is about 70 or 75 percent

of the white sc:)re.ls In other words; having a smaller percent with

high quantitative scores does not seem to limit a subgroups choice of

fields with high average scores as much as one might expect;

Summary and Conclusions

Available analyses indicate fundamentally different causes of

women's and minorities' underrepresentation among quantitative

doctorates. By grade 12 all underrepresented groups have smaller

percents with the high levels of mathematical achievement associated

with quantitative college majors. However; the factors that produce

these lower percents differ by subgroup, For women they ti.oem to be the

familiar motivational factors that shift girls' interests away from sex

atypical careers and the high school mathematical sequence associated

with quantitative postsecondary training: During adolescence individ-

uals are under simultaneous pressures to resolve sexual identities,

form career preferences, and invest in any high school training required

to pursue their preferences; Scientific career interests and invest-

ments in high school mathematics are consistent with the development

of masculine, but not feminine, identities;

is Although these data refer to college or graduate school
aspirants; not graduates; we see the_same score and field pattern by

racial and ethnic groups for those who obtained B.A. degrees.
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For the non-Asian-American minorities the major factors seem to be

family socioeconomic status, e.pecidlly education, with its:

(1) 'demonstrated effects on educational aspirations and high school

matffiematical and science achievements, and (2) probable but undemon-

strated early effecc.s on career information and career preferences.

The nature of these causes implies that structural changes already

underway in the society should gradually increase women's and minori-

ties' representation among quantitative doctorates. As the society

decreasingly defines achievement by women and social approval of them

as conflicting, the association between masculinity and "hard" science

careers breaks down, and families increasingly recognize the economic

need for daughters to plan careers, more girls should choose careers

that require quantitative training. We should also see them make

these choices in time to take high school mathematics that are required

to pursue them;

As minorities move increasingly into the white collar mainstream,

at least their children's educational attainment and quantitative career

choices should increase. The data reported in this paper suggest that

changes in educational attainment will probably precede changes in field

choices;

INSTITUTIONAL CAUSES

introduction

The institutional question is easy to state. Independent of their

students' characteristics at entry, how do differtnt types of educa-

tional institutions affect their students' educational attainments,

mathematical and science preparation, and postsecondary field of

training?

The answers to this question matter to policymakers, parents,

taxpayers; students; and the educational institutions themselves; Some

of the nation's most heated educational debates resolve into questions

about the effects of types of institutions on student outcomes. For

example; relative to segregated schools; do desegregated elementary and
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secondary schools increase student achievement? Do private versus

public high schools increase student achievement? Do two-year colleges

reduce their students' ultimate educational attainment? Do predomi-

nantly black colleges increase black students' educational attainment?

However; questions about institutions are not necessarily easy to

answer because the interest i:. how institutions affect student

outcomes over and above what to A have happened to students in any

school; Astin (1973) stated this problem well almost 20 years ago.

The importance of using rigorous research designs in
attempting to cLimpare the effects_of different types_of col-
leges on student performatice is_clearlyillustrated by the
history of the "Ph.D. productivity" problem. In_the earliest
studies it was found that undergraduate institutions differed
markedly in the proportions of their graduates who eventually
obtained Ph.D. degrees. Such differences were "explained" in
terms of the college's characteristics: type of control;
level of training of thefaculty; geographical region; labora-
tory facilities, and so on; However; in subsequent studies
it was found that these differences in the output of the
Ph.D.'s could be attributed at least partially to the charac-
teristics -of -the entering students, rather than wholly to the
effects of the institutions themselves. Two recent studies
have; in fact, shown that many of the institutions which were
Classified previously as "highly productive" turn out_to_be
among the most "unproductive" When selected characteristics
of their student inputs are controlled. (p. 137)

Our earlier discussion of how schools varied in their percents of

freshmen who chose quantitative majors (Table 45) illustrated Astin's

point. These initial differences could not realistically be attributed

to the effect of the schools, although such initial differences presum-

ably show 147 in differences between schools in their production of

quantitative B.A. graduates;

Separating institutional effects from compositional effects (the

effects of individual student characteristics) has turned out to requ'ix*

theoretical; measurement, and methodological sophistication. For

example, the social sciences.have encountered major problems just in

identifying, properly conceiving of and adequately measuring institu-
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Lidnal and student characteristics that affect ultimate outcomes.

the institutional case; for example; the research stimulated by the

1906 Coleman report on equality of educational opportunity is finding

that SthoolS in fact do differ somewhat in their effectiveness; as

measured by student achievement; However; the relevant institutional

characteristics are less those of easily measured inputs, such as

buiIdifigi, than Organizational and process variables that are difficult

CO define and costly to measure--for example; management autnnomy At the

level of the school; instructional leadership; staff stability, curri-

cUliiM articulation and organization, school-wide staff develoyaent

(Purkey and Smith, 1982);

On the student side; educational aspirations provide a case in

point. At the start c college two groups of students may look

identical on aspirations; but in fact have different "growth curves."

One group's aspirations may be less realistic, as measured by factors

that we knoW affect Ultimate attainment regardless of school; e.g.;

ability. The group may also be less committed to those aspirations,

e;g., more attracted to work. The lower ability and less committed set

may choose a two-year college precisely because it presents less academic

challenge and implies less commitment; the second set, a four-year

college for exactly the opposite reasons; Even though both groups

started with identical self-reports of their aspirations, we would

expect more of the first set to drop out of school before attaining them

than the second set, completely independent of the schools that they

attended; Unless we conceive of and measure aspirations in ways that

let us adaitOiately detect initial differences; we run the risk of

attributing otitt0414e differences to differences between WO= and four-year

colleges, rather than to the nature of the students who chose them;

Reasonable Expectations: How Much Effect?

It is useful to ask how much differences among institutions might

affett student outcomes; In general studies find that much; although

not all; of the variation between schools is attributable to composi-

tional, not institutional effects. For example; Alexander et al. (1979)
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found that variations between high schools in the composition of their

student bodies accounted for most of what had been identified in the

literature as school effects on student collegi; plans.

USing the NLS 1972 data base, Anderson (1981) estimated the college

attrition effects of experiences during college; net of differences in

background characteristics. The experiences included college type (two-

year and fdiir=year); and her sample was restricted to students enrolled

iri the academic curricula of both kinds of schools. She found that

four-year college increased persistence by 5 percent froth year 1 to year

I and by 14 percent from year 2 to year 3.

Two factors accounted for some of the college effect; Relative to

four-year college students; two-year college students are more apt to

work longer hours in 3 regular (not work/study) job; Longer hours in

such jobs reduced persistence; They also are more apt to live off-

campus or at home; and these residential arrangements reduced persis-

tence; especially if the student was working; We may or may not want

to hold two- and four-year colleges "responsible" for these differenteS

in their students
i working and living arrangements.

In analyses of the career choices of over 6000 National Merit

scholars; Astin (1973) found that for males certain types of colleges

increased the probabilities of choosing a science career; net of entry

thatatteristits However; he concluded that the characteristics of high

aptitude students at college entry appeared to be much more important

than the characteristics of the colleges that they attended in determin-

ing final career choices;

These and many other empirical studies suggest that we should

expect some, but limited; effects of institutions. Our empirical

knowledge about human development indicates that we should expect more

limited institutional eftects at the postsecondary than at elementary

and secondary levels; As the individual ages; outcomes are increasingly

determined by characteristics that the individual brings to the situa-

tion, rather than by the situation itself. We also need to be more

sensitive to the possibility of self-selection at the postsecondary

level. MOSt fathilies have more limited choices of elementary and

131
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secondary schools than of colleges, and, as choices increase, the

chances that self-selection will affect ultimate outcomes also increase.

Reasonable Expectations: What Kind of Effects?

Although institutional variations generally seem to have only

limited effects on student outcomes, we can still ask what institutional

characteristics might make a difference.

Briefly; let us review the facts to this point.

1. By the conclusion of high school only those already in the

scientific/mathematical game have the option of continuing to

play it.

2. Early collegi.:racking; early scientific/mathematical

interests; and substantial investment in junior and senior high

school science and mathematics courses are precursors of post-

high school entry into quantitative training and careers.

3. The underrepresentation of women in the quantitative

disciplines seems traceable to early "feminine" career

in ;: rests and their training consequences.

4. The underrepresentation of non-Asian minorities seems traceable

to the negative consequences of lower family social status;

especially parental education, on early college tracking,

occupational horizons, and academic performance.

These facts indicate the importance of the earlier years of

education and therefore of our elementary and secondary schools in any

attempt LI) increase the representation of women and minorities in the

quantitative disciplines. The task before the schools is to change the

restricted horizons and achievement ultimately responsible for their

underrepresentation; Our schools control the amount of time that

students spend on different subjects, the quality of their curricula;

and the performance standards for grade promotion and high school

graduation. As studies clearly show, time-on-task does affect how much

Ntudents learn, the quality of that time does affect how involved



students become in a subject, and standards do affect how hard students

work and what courses they take.

Public elementary and secondary schools generally do not serve any

children weil in science and mathematics. The deficiencies matter most

for those youth (girls and minorities) who do not have compensating

resources and encourLgement outside of the school; Let us look first at

time-on-task. In elementary school students spend an average of 25

perent of their weekly instructional time on mathematics, but only 11

percent on science (We:ssi 1978). High schools vary substantially in

the science and mathematics courses even offered. In 1977 at Fast 80

percent- -but not all--of the nation's public high schools offered

introductory mathematics and science courses (biology chemistry

physics I, algebra I, -id geometry I), but far fewer offered more

advanced courses (trigonometry-54 percent; calculus--31 percent;

biology II--47 percent; chemistry II--23 percent; physics II - -5 percent)

(Condition of Education, 1980). As a result only about a third of the

nation's high school graduates complete three years of mathematics; only

A fifth, three years of science (Science and Mathematics in the Schools,

1182).

It is hard to assess the quality of science and mathematics

instruction. However, quality may be one explanation for what we

observe in student attitudes toward science. Students' positive

attitudes toward science instruction decline from over SO percent in

grade 3 to 20 percent in grade 8 (Science and Mathematics in the Schools,

1962). It is not known why the percent who like science is so low

even by grade 3 and declines still further over the subsequent five

years of schooling; Children are "natural" scientistscurious about

the world around them. One factor may be that the overwhelming majority

of elementary school teachers are women, who themselves are less apt to

like or be competent in science; As a group, they may reinforce the

handicaps that girls and minorities bring to science. WhateVer the

reason; schools fail to maintain; let alone augment, earlier positive

attitudes toward science.

Finally, schools' performance standards define minimally acceptable
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student work and; in high school, the courses required for graduation.

We do not know what the quality standards are or how they vary across

the grades. Hovever; about 15 years ago high schools began to liberal-

ize graduation requirements. Today only a third of the nations

schoo1 districts require more than one year of mathematics and one year

of science to graduate (Science and Mathematics in the Schools; (1982).

Since those without tLe high school advanced mathematics/science sequence

lose the option to play the quantitative game, our attempts to give stu-

dents more choice in high school resulted in restricting their choices

after high school;

Although schools may vary in how they distribute their science and

mathematics resources between boys and girls within ,s school, girls are

no more vulnerable than boys to resource variations between schools.

This is probably not true for minorities. We do not know how mathemat-

ics and science resources distribute across schools with different

racial and ethnic compositions. However, for various reasons we can

probably safely assume that schools with predominantly minority enroll-

ments have fewer such resources; If this is true, such distributional

differences would affect a large percent of minority students: In

1978 60 percent of the nation's minorities who were enrolled in publiC

elementary/secondary schools attended predominantly minority schools

(50 to 100 percent minority enrollments)."

These data suggest that schools could increase students mathemat-

ical and scientific skills and interests by increasing the required

time-on-task and the quality of that instruction; Simply increasing

the science and mathemntical graduation course requirements would help

protect students' future training and career options :'' At the same

time, it has to be recognized that unless school days are lengthened,

more time on science and mathematics represents less time for other

11 Thirty percent of_minoritystudents were enrolled in :chools
with 90-100 percent minority enrollment (Condition of Education; 1981).

17 Some statesi_such as California and Florida, are considering
increasing or have already increased their mathematics and science for
high school graduation or state college entry.
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subjects or activities. Increasing science and mathematics graduation

requirements and the quality of that instruction also require more

teachers and more qualified tea,:%ers. The schools already face short-

aes of mathematics and science teachers--in 1979, excluding the special

education field; 40 of the public school field vacanciesis fell into

the mathematics and science fields (Condition of Education, 1981). They

also face a decline in the quality of individuals who enter and stay in

teaching (e.g., Dworkin; 1980; Vance and Schlechty; n.d.). Since high

school mathematics and science teachers have more mployment and attrac-

tive salary opportunities in industry than teachers in other fields;"

experts expect the quality prchlem that affects the whole teaching

profession to be worse in the mathematics and science fields (personal

communication, Schlechy);

The major issues about the effects of postsecondary institutions on

women s and minorities' representation in the quantitative disciplines

are: (1) effects on college entry (financial costs; scholarship aid;

and academic selectivity); (2) effects en educational attainment; and

(3) effects on field of training:

The literature on postsecondary institutional effects is smaller

and generally of lower quality than the literature on elementary and

secondary institutional effects; However; the first issue (college

entry) is muai better researched than the second and third. The issues

of college entry are more relevant to minorities than to women; espe-

cially the financial dimensions of the college-going decision. The

eccnometriC literature clearly shows that scholarship help increases

college-going (e.g., Fuller; Manski; and Wise; 1982); However; the

quvlitiott is whether lack of aid prevents college entry (and retention)

Of those students who would otherwise obtain a quantitative degree;

We do not know of studies that answer this specific question.

These slots could not be filled for lack of qualified personne
not because of budget constraints.

19 For example; in the San Francisco area a new mathematics B.A.
graduate can get a starting salary of about $13,000 in teaching and
$20,000 in industry; The salary difference increases over time.
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HOWeVer; We do know that: (1) those who plan a quantitative college

major and obtain a quantitative B.A. represent the most able members of

their particular racial and ethnic subgroup; (2) more able high school

graduates are more committed to postsecondary eaucation; as indicated by

their educational objectives; and (3) of those applicants who need

financial help; the more able attract more scholarship aid _(Venti and

vise, unpublished, reported in Fuller, Manski; and Wise; 1982). These

relationships suggest that needy applicants who have the ability to

select and stay in a quantitative major are also the most likely to seek

out and receive adequa.e financial help;

As noted; very little is known about the effects of postsecondary

institutions on educationaJ attainment and field of training. Control-

ling on freshmen characteristics; Astin (1982) found that for those who

expected to get at least a B.A. degree; entry into a public two-year

college had a small, but statistically significant, negative effect on

the college persistence of all racial and ethnic groups except Puerto

Ricans; He did not find this effect for private two-year colleges. His

reSUltS are consistent with those of Anderson (1982); discussed earlier.

For those students who expected to obtain at least a B.A. degree;

Astin (1982) found that entry into traditionally black institutions also

reduced persistence. This was true for both two-year and four-year

traditionally black colleges;
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